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INTRODUCTION. 


The Montaiy WEATHER Review for October, 1898, is based 
on about 2,940 reports from stations occupied by regular 
and voluntary observers, classified as follows: 147 from 
Weather Bureau stations; numerous special river stations; 32 
from post surgeons, received through the Surgeon General, 
United States Army; 2,583 from voluntary observers; 96 re- 
ceived through the Southern Pacific Railway Company; 29 
from Life-Saving stations, received through the Superintend- 
ent United States Life-Saving Service; 31 from Canadian sta- 
tions; 20 from Mexican stations; 7 from Jamaica, W. I. 
International simultaneous observations are received from 
a few stations and used, together with trustworthy news- 
paper extracts and special reports. 

Special acknowledgment is made of the hearty cooperation 
of Prof. R. F. Stupart, Director of the Meteorological Service 
of the Dominion of Canada; Mr. Curtis J. Lyons, Meteor- 
ologist to the Hawaiian Government Survey, Honolulu; Dr. 
Mariano Barcena, Director of the Central Meteorological and 
Magnetic Observatory of Mexico; Mr. Maxwell Hall, Gov- 
ernment Meteorologist, Kingston, Jamaica; Capt. 8. I. Kim- 


ball, Superintendent of the United States Life-Saving Serv- 
ice; and Commander J. E. Craig, Hydrographer, United 
States Navy. 

The Review is prepared under the general editorial super- 
vision of Prof. Cleveland Abbe. 

Attention is called to the fact that the clocks and self- 
registers at regular Weather Bureau stations are all set to 
seventy-fifth meridian or eastern standard time, which is 
exactly five hours behind Greenwich time; as far as prac- 
ticable, only this standard of time is used in the text of the 
RevIeEw, since all Weather Bureau observations are required . 
to be taken and recorded by it. The standards used by the 
public in the United States and Canada and by the voluntary 
observers are believed to generally conform to the modern 
international system of standard meridians, one hour apart, 
beginning with Greenwich. Records of miscellaneous phe- 
nomena that are reported occasionally in other standards of 
time by voluntary observers or newspaper correspondents are 
sometimes corrected to agree with the eastern standard ; other- 
wise, the local meridian is mentioned. 


FORECASTS AND WARNINGS. 


By Prof. E. B. Garriort, in charge of Forecast Division. 


During the last two days of September, 1898, a storm de- 
veloped in the vicinity of the island of Santo Domingo, and 
moved thence northwestward to the south Atlantic coast of 
the United States, where it raged with hurricane violence 
during October 2. A detailed account of this disturbance, 
and of the action of the Weather Bureau in issuing warn- 
ings of its approach is given in the description of the storm 
which follows, and its track is plotted on Chart II. 

Conservative estimates place the damage caused by this 
storm in Georgia and Florida at $1,500,000. The value of 
vessels and cargoes detained by the Weather Bureau warnings 
of Saturday, October 1, was $380,000, and the crews num- 
bered 56. These were sailing vessels and would doubtless have 
suffered the fate of those caught at sea. At Savannah the 
warnings prompted active measures for the protection of ship- 
ping and merchandise, and credit is given the warnings by 
representatives of business and marine interests, for a saving 
of many thousands of dollars. At Charleston vessels and 
cargoes valued at nearly $1,000,000, remained in port. 

Two storms of unusual severity crossed the upper lakes, 
one on the 17th and 18th, and the other on the 25th and 
26th; on the lower Lakes the severest storm of the month 
occurred on the 26th and 27th. 

No wind storms of marked severity occurred on the Pacific 
coast during October, 1898. 


THE WEST INDIAN HURRICANE OF SEPTEMBER 29- 
OCTOBER 2. 

The Weather Bureau West Indian reports of September 28, 
1898, indicated the formation of a cyclonic storm in the 
neighborhood of Puerto Rico, and during September 29 the 
circulation of the winds, the character and movement of the 
clouds, and the action of the barometer showed that the cen- 
tral area of the disturbance had moved to a position off the 
northern coast of Santo Domingo. During September 30 the 
center moved north of west over the old Bahamas Channel 
and began to recurve northward. Conforming to one of the 
laws of cyclonic disturbances the storm-center deepened dur- 
ing the recurve, and by the morning of October 1 its influ- 
ence had extended to the Florida coast. Advisory messages 
were sent to south Atlantic ports at 9:50 a. m., giving the 
position of the storm and stating that high north to north- 
east winds would prevail along those coasts. Special noon 
and 3 p. m. observations showed that the center of disturb- 
ance was approaching our southeastern coasts. Storm north- 
east signals were ordered from Key West to Norfolk, and the 
following warning was communicated to the Bureau of Navi- 
gation, Navy Department, Washington, the New York and 
Philadelphia Maritime Exchanges, and generally to Atlantic 
coast and east Gulf maritime interests: 

Storm approaching the Florida coast near Jupiter. Dangerous shift- 
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ing gales indicated for Florida coasts, and northeast gales as far north 
as Norfolky 

By the evening of October 1 the storm center had moved 
to a position about 150 miles to the northeastward of Jupiter 
and was apparently moving in a northwesterly direction. 
During the night of October 1 the storm was deflected to a 
more westerly course by an extensive area of high barometer 
which occupied the Atlantic coast districts to the northward 
of its position, and, following a law previously referred to, it 
increased in intensity, until, by the morning of October 2, when 
it was central off the coast northeast of Jacksonville, Fla., 
it had acquired hurricane strength. Immediately following 
the receipt of the morning reports on October 2, the follow- 
- ing message was telegraphed to all south Atlantic ports and 
to the Navy Department, the maritime exchanges, and all in- 
terests, both marine and land, which were subject to injury 
by hurricanes: 


Hurricane off the northeast point of Florida will move north and 
cause northeast hurricane winds on the South Atlantic coast this after- 
noon, and to-night on the Middle Atlantic coast. 


Advisory messages were sent to middle and east Gulf coasts, 
and all authorized means were used to disseminate through- 
out the threatened districts information regarding the hurri- 
cane. The storm center crossed the coast line about midway 
between Jacksonville and Savannah, in the neighborhood of 
1l a. m. of October 2, and the character of its action during 
that day is indicated by the following reports: 

A. J. Mitchell, section director, Weather Bureau, Jackson- 
ville, Fla: 

The barometer fell rapidly during the day and night of October 1, 
and reached a minimum of 29.07 at 11 a.m. of the 2d. The storm cen- 
ter appeared to pass north and east of Jacksonville, probably 50 to 60 
miles distant. he maximum wind velocity, 60 miles an hour, oc- 
curred about 11:10 a. m., 2d. Information signals were hoisted at 1 
p.m., of the Ist, and northeast storm signals were displayed at 4 p. m. 
of the Ist, and at 7 a. m. of 2d hurricane signals were hoisted. As the 
storm approached from the southeast no serious damage was done to 
coast districts south of Mayport; at a oF and Pablo flood damages 
amounted to several thousand dollars. In Jacksonville damages will 
not exceed $5,000, the small loss being due, in a great measure, to the 
timely warnings of the Bureau, and also to the fact that the highest 
winds were from a westerly direction. The coast district from May- 

rt to Fernandina suffered heavily, in fact Fernandina was nenety 

estroyed. Great damage was caused on the coast near and south of 
Everet. On the south Georgia coast the wind was from the northeast, 
and the sea flooded level lands, destroying crops and stock and imperil- 
ing lives. From Savannah to St. Augustine all telegraph lines were 
prostrated and many miles of railroad track washed away. At Fer- 
nandina boats at anchor foundered or were blown into the marshes. 
_—"" estimate of the damage in Florida by this storm is 

1,000, 

It is a pleasure to report that the Bureau effectively reduced the 
losses of both property and life by warnings. Vessels that would have 
sailed Saturday from the several Florida ports numbered ten or more, 
and, as they were sailing craft, they would have suffered the fate of 
those caught at sea. The value of the vessels and cargoes detained 
was $380,000, and the crews numbered 56. 


H. B. Boyer, Observer, Weather Bureau, Savannah, Ga.: 


The most of the damage sustained in the vicinity of Savannah was 
caused by the backing up of the water by the southeast hurricane 
winds blowing against the Gulf Stream. Cotton warehouses and naval 
stores yariis were flooded to a depth of several feet, and merchandise 
stored under sheds was damaged by heavy rain. It is impossible to 
make an estimate of the loss along the city wharves, but it was quite 
heavy. About 5,000 barrels of rosin were floated and badly scattered, 
and it is estimated that 60,000 bushels of rice, valued at about $60,000 
were washed away. The conditions along the Ogeechee were fully as 
bad as along the Savannah, Mr. W.G. Morrill, who represents three- 
fourths of the rice planting interests in this section, stating that his 
losses from the two storms (August 30-31 and October 1-2) amounted 
to $350,000, which represents value of life and live stock destroyed. 
He also states that 97 negroes were drowned upon the plantation which 
he represents. 


Hutchinsons Island, opposite Savannah, was completely overflowed 


to a depth of 4 to 8 feet, the salt water stretching back over the rice 
plantations in South Carolina to the pine ridges, about 3 miles to the 
northeast of Savannah. 
was submerged. 


All the lowland to the eastward of Savannah 


At Thunderbolt, about 6 miles from Savannah, and on the Wilming- 
ton River, one life was lost. Small sailing craft were sunk or blown 
into the marshes, and wharves were damaged; the property loss being 
estimated at $3,000 to $5,000. At the Isle of Hope the water rose 15 
feet, washing away bath-housesand boat-houses. Down the Savannah 
River wharves and oil houses were washed away. At Quarantine sta- 
tion the wharves were badly damaged, and the British steamer Syanara, 
and the schooners Fannie L. Childs and Millville, and the Italian bark 
Franklyn were blownashore. The loss to wharves and tramway was 
$3,500. At Tybee Island Mr. Lovell’s house was blown away, and at 
the fort about 24 feet of sand piled up inside the works. The Tybee 
railroad was badly washed. At Warsaw the barracks were washed out, 
and a depth of 4 feet of water was reported in the magazine. TheSea 
Islands off the Carolina coasts esca severe injury, although the tide 
was very high and the wind heavy. At Beaufort the water came u 
into the streets. At Port Royal,S. C., the damage was slight. At the 
naval station considerable sand was washed into the dry dock. The 
greatest loss was sustained south of Savannah and nearer the storm 
center. Great havoc was caused at Brunswick, where a conservative 
estimate places the losses at $500,000. Nearly every business house and 
warehouse in the city was flooded. At noon, on the 2d, the principal 
residence and business thoroughfares were 4 to 8 feet under water. 
Nearly all docks suffered from lifting; one totwo hundred thousand 
feet of lumber and hundreds of barrels of naval stores were washed 
away, and five vessels were washed ashore. At New Town, records 
kept by the family of Egbert Dart, show that not since 1812 has such a 
flood been known in that section. 

Campbell Island, 12 miles from Darien, on the Attahama, was swept 
by water, and all of its inhabitants, except three, were drowned—not 
less than 20 and perhaps 50. At Darien there were 31 persons drowned 
and 1 killed, and the loss to rice, stock, lumber, vessels, etc., aggre- 
gated $350,000. The height of the tidal wave at that place was about 
= feet above mean high water mark, inland, and 18 feet at Sapels Light- 

ouse, 

The property damaged at Brunswick, Darien, and the surrounding 
ga is estimated at $1,000,000, and the loss in the State is incalcu- 
able. 

At Savannah the information signal was ordered at 10:20 a. m. of 
October 1, and storm northeast signals at 4:30 p.m. Every effort was 
made to disseminate the warnings. The storm winds began 2:30 a. m. 
of September 2, and continued until 11:50 p. m. of that date, with a 
maximum velocity of 60 miles per hour from the northeast at 11:30 
a.m. No damage was sustained by the ee in port. The Savan- 
nah Morning News of October 3 remarked as follows in connection 
with the work of the Weather Bureau: ‘‘ To these (Weather Bureau) 
warnings the safety of the shipping in the harbor wasdue. * * * 
Every precaution had been taken to warn shipping circles and consid- 
erable damage was averted by the advice from the Capital.” 


Mr. Boyer cites many highly commendatory statements by 
representatives of the maritime and business interests of 
Savannah and vicinity, wherein a saving of many thousands 
of dollars is shown to have resulted from precautionary 
measures, which were based upon advices received from the 
Weather Bureau. 

L. N. Jesunofsky, Local Forecast Official, Charleston, 8. C.: 

The order to hoist storm northeast signals was received 6:07 p. m. 
Ist, and the information the accompanying message contained regard- 
ing the approaching storm was given the widest distribution. Very 
little damage was caused in Charleston and vicinity, although damage 
was caused to sailing craft and a number of persons were drowned 
along the South Carolina coast. ; 

Mariners were all warned on Saturday, the day preceding the storm, 
that navigation would be dangerous within the following forty-eight 
hours, and vessels and cargoes to the value of = og 4 $1,000,000 were 
detained in port, and many tugs, schooners, barks, brigs, and steam 
vessels were taken up the Ashley and Cooper rivers late Saturday and 
early Sunday to avoid the high seas. Rice planters lost heavily from 
the high tides, and the sea-island cotton growers had their crops in- 
jured by sea spray. 


After the 2d the storm passed inland and lost force rapidly. 
FROST WARNINGS. 


The morning of October 21 warnings of frost were tele- 
graphed to points in Texas, Louisiana, Arkansas, Mississippi, 
Alabama, western Tennessee, western Kentucky, and the in- 
terior of western Florida, and on the morning of October 22, 
1898, reports warranted the issue of the following special 
bulletin from the Central Office at Washington: 


This morning’s reports show frosts generally throughout the infected 
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district. In Alabama, eastern and northern Mississippi, and northern Although the maximum wind velocity from the southeast 


Louisiana the frosts were heavy and killing; in southwestern Missis- 
sippi and southern Louisiana lig it frost was reported. At Mobile the 
minimum temperature was 40°, and at New Orleans 46°, the lowest 
previous record for the third decade of October being 34°, at Mobile, 
and 42° at New Orleans. November 18 is the earliest date on which 
freezing temperature has ever occurred at New Orleans, and November 
2 isthe earliest date of freezing temperature at Mobile. 

In central Mississippi and northern Louisiana, and also in northern 
Alabama and northern Georgia freezing weather has occurred in the 
third decade of October. The earliest date of heavy frost at Mobile 
was November 2, 1874-1878. The earliest date of heavy frost at New 
Orleans was November 11, 1877. 

The first heavy frost has occurred as late as December 29 at Mobile, 
while at New Orleans November and December have in a number of 
years failed to show the occurrence of aay frost. The average date 
of first heavy frost is November 22 at Mobile and December 7 at New 
Orleans. 

The average minimum temperatures for the region referred to range 
from 50° to 55° during November, with occasional periods of freezing 
temperature. 

The occurrence of light frost Tuesday morning, supplemented by 
heavier frosts and lower temperature this morning, may be considered 
unfavorable for the further progress of the disease. Present condi- 
tions indicate frost, and temperature 40°, or slightly below, to-night in 
Alabama, Mississippi, and in the interior of Louisiana. The tempera- 
ture will probably remain for several days below the seasonal average, 
which is 66° at New Orleans and 65° at Mobile. 


Acting upon the information contained in this bulletin, 
Edmond Souchon, President of the Louisiana Board of 
Health, issued the following proclamation, October 22, 1898: 

Whereas, the Weather Bureau reports frosts occurring all over the 
State, and, whereas, it is a fact accepted by epidemiologists that no foci 
of yellow fever can be established in any place after frost is shown; 
therefore, be it ordained that all quarantine restrictions on traffic are 
hereby removed by the Louisiana State Board of Health, as far as it 
is concerned. 


THE CHICAGO FORECAST DISTRICT. 


Twostorms of marked intensity caused dangerous gales over 
the upper lakes during the month. The first developed in the 
middle Mississippi Valley on the night of the 16-17th and 
remained nearly stationary for forty-eight hours. During 
the 17th and 18th the following maximum wind velocities 
occurred: Chicago, 63 southeast; Milwaukee, 40 south; Al- 
pena, 38 southeast; Sault Ste. Marie, 38 southeast. 

Storm signals were hoisted at all upper-lake ports at 9:30 
a. m., October 17, giving ample warning of the gale. 

The second storm was centered over northern Illinois the 
morning of the 25th, and it moved northeastward over lower 
Michigan during the succeeding twenty-four hours. The 
storm was attended by northerly gales, resulting in consider- 
able damage to shipping on Lake Michigan and destroying 
much property along the shore in Chicago. The following 
maximum wind velocities occurred: Chicago, 48 north; Mil- 
waukee, 40 north; Green Bay, 36 north; Marquette, 30 north. 
The wind forecast for the upper Lakes on the morning of the 
24th was as follows: 

Lake Superior, brisk and possibly high northerly winds; lakes Michi- 
gen and Huron, brisk and possibly high southerly winds, shifting on 

ichigan to northerly this afternoon or to-night and on Huron Tuesday 
morning. 

Moreover, vessel masters leaving the port of Chicago during 
the afternoon and evening of the 24th were cautioned that 
strong northerly winds would be encountered farther down 
the lake. Some remained in port, while others proceeded on 
their way, intending to seek shelter in some harbor on the 
west shore as soon as the storm should strike. Storm signals 
were ordered up at all ports on the 25th, at 10:30 a. m., except 
Duluth, Chicago, and Grand Haven sections, the two latter 
being ordered at 3:30 p.m. The force of the storm was really 
centered over Lake Michigan, and the forecast for that lake, 
issued the morning of the 25th, was as follows: 


Winds shifting to brisk and high northerly, probably becoming dan- 
gerous; rain to-night, possibly turning to snow flurries. 


at Chicago on the 17th exceeded that from the north on the 
25th by 15 miles per hour, there was no appreciable damage 
to shipping or property at the southern end of Lake Michigan 
during the former storm, yet on the 25th the tremendous sea, 
caused by the northerly on shore gale, wrought great havoc. 
It is also interesting to note that both these storms developed 
from long drawn out troughs of low pressure, which were 
apparently without distinct centers twelve hours previous to 
their development.—H. J. Cox, Forecast Official. 

The following report of the storm of October 25 and 26 
was made from Milwaukee on October 31, to the Secretary 
of Agriculture by the Chief of the Weather Bureau: 

This storm stranded one vessel on the beach at Chicago, one at 
Milwaukee, another at Michigan City, Ind., and totally destroyed 
the steamer Doty off Racine, her crew of seventeen being lost. The 
Weather Bureau completely warned mariners of the coming of the 
storm by means of numerous messages distributed among the docks of 
all lake ports and by flag signals during the day and lanterns at night. 
I was in Chicago on Monday and personally supervised the action of 
Mr. Cox, who ordered the signals displayed. make this statement 
because a rumor was started that the Bureau had failed to give warn- 
ing of the storm. This rumor was quickly corrected by the press. I 
inclose a clipping from the Chicago Chronicle, and have marked a 
—— from the statement of the cook on the consort of the Doty. 

his woman states that their vessel left Chicago harbor in tow of the 
Doty at a time when storm signals were flying. 

I know of several vessel owners in Milwaukee who, in public, have 
congratulated themselves on the fact that they took heed of the warn- 
ings and ordered their craft held in port. Itis probable that many 
scores of lives would have been lost, instead of seventeen, had not dan- 
ger signals been displayed. 

In this connection I desire to emphasize the fact that it is possible 
for a storm to strike the lake region without the Weather Bureau being 
able to give warning of the same, although such a condition has not 
occurred for a long time. Several times during my service of twenty 
years in the Weather Bureau I have seen storms develop in Iowa just 
after the regular observations were taken, and reach a few of the lake 
ports before warnings could be distributed. Happily such oecurrences 


are rare. 


SAN FRANCISCO FORECAST DISTRICT. 


Rain warnings were distributed throughout the raisin dry- 
ing district of California on the Ist, 7th, 21st, 22d, 29th and 
31st, and to the fruit growing district north of Santa Cruz 
and Stockton on the 14th. All these warnings were fully 
verified. Although on one instance no rain fell at Fresno, 
showers prevailed throughout the greater portion of the San 
Joaquin Valley. There was no instance during this raisin 
drying season when rain occurred without warning, and no 
warning was issued without being fully verified. Probably 
90 per cent of the crop was protected on account of the warn- 
ings, and the injury this year was very small indeed. The 
value of the crop probably amounts to $2,500,000, which 
would possibly have been reduced one-half without the pro- 
tection of the bureau, and might have been utterly destroyed. 


RAIN FORECASTS. 
Weekly Citrograph, Redlands, Cal., October 15, 1898: 


Warnings sent out by the Weather Bureau to the raisin and prune 
growers in the last two or three weeks gave ample time to stack and 
save their fruit. The saving to the growers is tremendous, much more 
than enough to pay the cost of the service for many months. When 
the farmer feels like kicking because some particular prediction does 
not happen to fit his particular ten-acre patch, just let him add his 
voice to the general clamor for more stations, because the more sta- 
tions the more accurate the predictions can be made. 


The warnings during the greater part of this month were 
issued by Mr. G. H. Willson, the writer being away on leave 
of absence.— W. H. Hammon, Forecast Official. 

— 


PORTLAND, OREG., FORECAST DISTRIOT. 


Signals were ordered up on Octobder 12th, 13th, 16th, and 
25th, and frost warnings were issued on the 3d, 15th, and 
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19th. No special benefits have been reported from either. 
Winter weather conditions appear on the Ist, which fact 
was announced on the map of that date—B. S. Pague, Fore- 


cast Official. 


AREAS OF HIGH AND LOW PRESSURE. 


During the month eight highs and the same number of 
lows had sufficiently well defined tracks to be followed. (See 
Charts land II.) In the accompanying table will be found 
some of the principal points regarding the first and last 
appearance, duration, length of track, and apparent velocity 
o re areas, and the following description, more in detail, 
is added. 


Movements of centers of areas of high and low pressure. 


First observed. | Last observed. Poth. | Average 

High areas ° ° ° | Miles. Daye. Miles. Miles. 
1p-m.| 52) 7,p.m.| 41| 68| 2,67) 6.0| 18.5 
6.p.m.  48| 108 10\p.m.| 69 4.0, 668) 27.8 
37) 14 13p.m.| 40 70) 3.0500 5.5) 555 28.1 
14,p.m | 42 126 17,p.m. 42/ 1,680/ 3.0) 560 23.3 
47, 122 48 5,470) 8.0 684-85 
2,a.m. 58 107 4,200) 646 26.9 
26, a.m. 126 | 4,p.m.* 43 62) 4,380) 461, 19.2 
29,580 | 52.5 4,565 | 190.0 
Mean of 8 

Mean of 52.5 

Low areas. | 
+29, p.m. 6&p.m.| 47) 54) 3,510) 502) 20.9 
+%,p.m. 40 111 2p.m.| 51. 1.1440) 20) 570 23.8 
tl... Spm. | 115 | 12p.m.| 49) 55| 3,000) 4.0) 730) 31.2 
(12m... 4) 9 /16,p.m.| 48) 2310) 513 21.4 
52) 17 1%p.m. 48 88 3,180) 60) 590) 221 
(18pm. | 32) 102) 23,p.m.| 50| 3,300) 5.0| 660| 27.5 
VEE | 22, p.m. 4 106 48 68 2,370 4.5 527 | 21.9 

Wem | | 4,700 195.8 

"November. + September 


Highs.—Five of the highs were first noted off the north 
Pacific coast, and the rest were first seen to the north of Mon- 
tana. The general tendency was toward the lower Missis- 
sippi valley, and thence northeastward to the north Atlantic 
coast. Nos. I, II, and III were last seen off the New England 
coast, and IV, VI, VII, and VIII over Newfoundland, while 
V gradually disappeared in Wyoming. 

No decided cold waves were experienced with these highs. 
A fall in temperature of 30° in twenty-four hours occurred 
at Moorhead a. m. of the 3d. At Denver, p. m. of the 15th, 
the temperature fall was 34°; at Dodge City, p. m. 24th, 36°. 

Lows.—In the case of the lows not one began on the Pacific 
coast. There seems to have been an area of low pressure, 
rather permanent in Montana, and to the north and most of 
the lows started from this. No. I began as a hurricane in 
the West India Islands. (See the description of the hurri- 
cane of September 29-October 2, p. 439.) The general track 
of the lows was a little to the north of that of the highs, and 
six of them were last noted in the Gulf of St. Lawrence or 
Newfoundland. The highest winds of the month were as fol- 
lows: 52 miles an hour at Savannah, a. m. of 2d, as No. I 
moved upon the coast; 64 miles at Charleston, and 60 miles 
at Savannah p. m. of 2d. On evening of 11th, as No. III 
moved down the St. Lawrence, Buffalo reported 52 miles. 
Eastport reported 56 miles p. m. of 15th, as No. IV moved 
up the Atlantic coast. 


Chicago reported 64 miles evening | arkansas City 


of 17th, as No. V moved to the Lake region. In connection 
with the same storm Cape May reported 56 miles evening of 
18th. On the afternoon of 22d Buffalo experienced 56 miles 
an hour as low No. VI moved down the St. Lawrence.—H. A, 
Hazen, Professor. 


<> 


RIVERS AND FLOODS. 


The precipitation during the month of October was largely 
ijn excess throughout the watersheds of the navigable rivers, 
and, as a consequence, stages were much above the average 
for the time of the year. With a few minor exceptions navi- 
gation could have been continued almost uninterruptedly, 
and, in fact, it did continue, except from Memphis south- 
ward, where the quarantine regulations almost completely 
paralyzed it during the greater portion of the month. Other- 
wise, traffic was unusually active. An immense amount of 
coal, iron, and lumber products moved down the Ohio from 
Pittsburg, while on the Cumberland and the rivers of South 
Carolina the amount of business largely exceeded that of 
previous Octobers. 

A few floods of limited duration and extent occurred during 
the month. The heavy rain of the 5th caused a marked rise 
in the Hudson with, however, but slight resulting damage be- 

ond the temporary inconvenience to navigation. In the 
oosic Valley a cloudburst caused damage to an amount 
exceeding $25,000. 

Heavy rains on the 4th caused a rapid rise in the Alabama 
and tributaries, and damage amounting to several thousand 
dollars was done to outstanding crops in the bottoms. Ample 
warning had been given of the rise, and all movable property 
was removed to places of safety. At Montgomery a stage of 
28.8 feet was recorded, only 0.2 foot below that given in the 
warnings as likely to be reached. 

General rains in the South Atlantic States on the 21st and 
22d also caused moderate floods in the rivers of that district. 
At Richmond the James River overflowed most of the docks, 
but little or no damage resulted owing to the timely and 
accurate warning which had been given. A stage of 12 feet 
had been forecast, and 11.7 was recorded on the gauge. 

In South Carolina the damage was limited for the most 
part to the retardation of the rice harvest. 

The highest and lowest water, mean stage, and monthly 
range at 118 river stations are given in the accompanying 
table. Hydrographs for typical points on seven principal 
rivers are shown on the Chart. The stations selected for 
charting are: Keokuk, St. Louis, Cairo, Memphis, and Vicks- 
burg, on the Mississippi; Cincinnati, on the Ohio; Nashville, 
on the Cumberland; Johnsonville, on the Tennessee; Kansas 
City, on the Missouri; Little Rock, on the Arkansas; and 
Shreveport, on the Red.—H. C. Frankenfield, Forecast Official. 


Heights of rivers referred to zeros of gauges, October, 1898. 


ss |g. 
Highest water. | Lowest water. 
2 = Z& Height. Date. Height. Date. | 2 is 

River. Miles. | Feet.| Feet Feet. Feet.| Feet. 
St. Pant’ Minn 1,957 | 14 4.6 23-25 2.8 1.8 
Reeds Landing, Minn....| 1,887 | 12 2.7 26, 27 0.3 1} 1.4] 24 
La Crosse, Wis....... 1,822) 12 3.7 30, 31 1.4 14/ 238 
North McGregor, Iowa..| 1,762 18 8.1 31 0.6 1-5 1.5 2.5 
Dubuque, Iowa ........-- 1,702 15 3.1 31 0.5 1; 1.5 2.6 
Leclaire, lowa..........- 1,612 10 1.7 31 0.4 1-10 0.8 1.3 
Davenport, Iowa ........ 1,596 15 2.8 31 0.8 1-11 1.4 2.0 
Galland, Iowa...... ... 1,475|. 8| 1.4 31) 0.4, 1.0 
Keokuk, Iowa ........... 1,466) 1.9 29) 0.8| 2.8 
Hannibal, Mo ............ 1, 405 17 8.9 28 0.8. 916 1.8 2.1 
Grafton, Il) ..... 1,307, 5.9 24) 1416) 36!) 26 
St. Louis, Mo ¢........... 1,264 30 10.1 30 8.0 5.8| 7.1 
ones evened 1,189, 30, 6.6 24,25 18,19 34 5.3 
cask 1,073 45 16.5 31 7.6 10 11.1. 8&9 
Memphis, Tenn .........- 43, 83 8.9 80, 31 5.1 | 10,23,24 6.4 3.8 
Helena, Ark ............. 767 @| 13.5 31 7.7 138 10.1; 5.8 
Ark. 685 | 14.7 22| 10.5 16,17 12.7| 4.2 
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Heights of rivers above zeros of gauges—Continued. 


Stations 
Mississippi River—Cont’d 
Greenville, Miss ......... 
Vicksburg, Miss ......... 
New Orleans, La ........ 


Arkansas River. 
Wichita, Kans 


Fort Smith, Ark ......... 


Ne 


Moines River. 


Des Moines, lowa........ 


Illinois River. 


Bismarck, N. Dak. 
Pierre, S. Dak............ 


Pittsburg, Pa............ 
Davis Island Dam, Pa... 
Wheeling, W. Va........ 
Parkersburg, W. Va..... 
Point Pleasant, W. Va.. 
Catlettsburg, Ky ........ 
Portsmouth, Ohio ....... 
Cincinnati, Ohio ......... 


Louisville, Ky.......... 


Evansville, Ind .......... 
Paducah, Ky 


Allegheny River. 


Warren, Pa... ........++- 
Parkers Landing, Pa .... 
Free Pa 


Johnstown, Pa .......... 
Red Bank Creek. 
Brookville, Pa ........... 


Beaver River. 


Ellwood Junction, Pa... 


Cumberland River. 


Burnside, Ky ...........- 
Carthage, Tenn.......... 
Nashville, Tenn ......... 
Great Kanawha River. 
Charleston, W. Va....... 


New River. 


Hinton, W. Va........... 


Licking River. 


Falmouth, Ky ........... 


Miami River. 


Dayton, Ohio ............ 


Monongahela River. 


Rowlesburg, W 


Youghiogheny River. 


Confluence, Pa .......... 
West Newton, 


Muskingum River. 


Zanesville, Ohio. ....... 


Tennessee River. 


70 

nooga, Tenn. .... 
Bridgeport, Ala...... 
Florence, Ala............ 
Johnsonville, Tenn. ....) 


The statistical aspects of the weather of the month are pre- 
sented in the tables which form the closing part of this Rr- 
view. Table I, in particular, contains numerous details that 
are important in the study of climatology. The numerical 
values in the tables have been generalized in a number of 
cases, the results appearing on Charts Nos. III to VIII, 
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Clinch River. 


River. 


Fulton, Ark...... 
Shreveport, La .. 
| Alexandria, La 
Atchafalaya Bayou. 


Ouachita River. 


#3 


Chattahoochee River. 
Flint River. 
Cape Fear River. 


Columbia River. 


Willamette River. 


& 
= 


Richmond, Va........ 
Alabama River. 


Tombighee River. 


Demopolis, 
Black Warrior River. 


um River. 


Lynch Creek. 


Potomac River. 


0.9 | Red Bluff, Cal........ 
Santee River. 

7.5 

River. 
15.9 Wateree River. 

6.4 

5.5 Susquehanna River. 
Harrisburg, Pa........... 
3.6 Juniata River. 


Huntingdon, Pa..... ... 
5.5 W. Br. of Susquehanna. 


Williamsport, Pa........ 
Waccamaw River. 


Distance to | 
mouth of | | 


Arthur City, Tex ....... 


| Camden, Ark ............ 


Yazoo City, Miss......... 


| Columbus, Ga............ 
Albany, Ga ......... 


Fayetteville, N.C........ 


Umatilla, Oreg .........- 
The Dalles, 


se SS 


on 

oT corn 


Lynchburg. Va .... ....- 


ER 


Montgomery, 
Selma, Ala. 


eS 

BS 


Columbus, Miss.......... 


ou 


Tuscaloosa, Ala ......... 


S 8 &8 

o 

& 


Fairblaff, N.C............ 
Effingham, 8.C........... 


- 


Sacramento, Cal..... 


St. Stephens, S.C........ 


Columbia, 8.C.......... | 


Augusta, Ga........ 
10.1 | Wilkesbarre, Pa........ 


8 32 
88 28 a a B a 
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| 
7.2) 2395) 7. 
0.3 


7.1 


0.0 
0.7 


2.7 
0.5 
2.0 
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25 
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1.4 
10.4 
11.5 


3.3 
3.3 


of Mexico. + Record fe for 30 days. 


THE WEATHER OF THE MONTH. 


By A. J. Henry, Chief of Division of Records and Meteorological Data. 


PRESSURE AND WIND. 


Normal conditions.—The geographic distribution of normal 
barometric readings at sea level and under local gravity for 
October is shown by Chart V of the Monraity WEATHER 
Review for October, 1893. 

In October normal pressure is highest over the South Atlan- 
tic and east Gulf States, Tennessee, the lower Ohio Valley, and 
the coast of Oregon, where it is 30.10 inches or more. 


range. 
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8 Highest water. Lowest water. 5 = % Highest water. 
D 
Height, Date. Height. Date. s | 25 Height. Date. 
Feet.| ‘Feet.| Miles, Feet. Feet, | 
42 | 15 10.3 Spee 106) 
y 45 1 46 25 25 
16 | Wabash River. | 
Mount Carmel, Ill....... 50 26 
845 2) 688 16-31 
Dardanelle, Ark......... 250 21 10 
Little Rock, Ark......... 170 23 | 14 
’ White River. | 1-3 
- 1 | 
| 840 | 93 
Peoria, 135 14 27 
Sioux City, lowa........ 676 140 4 23.9 
Omaha, Nebr ...... ..... 561 38 | 
St. 373 10. 80 12.0. 10, 11 11.2 
Kansas ity, 20 21 
Boonville, Mo.......... 191 100 10.0 28, 31 8.6 
Ohio River. 270 4.1 1 1.8 
906 166 5.6 | 1 2.8 
875 36 Albany, Oreg ..........--| 
785 36 Portland, be 10 
703 39 | Edisto River. 
t 65150 Edisto, 8.C.............-| 
80 James River. 
18435 
1 265 | 
212 
177 7 Coosa River. | | 
y 128 13 | | 
73 20 Gadsden, Ala........... 144 
f 26 
P Cone River | 
| | 
10 «614 Cheraw, S. C......+... 1.2 
Black River. 
Kingstres, 8.c. 6, 12 | 4.5 | 15 2.4 | 
t 61 | 30 7.8 | 12) 3.5 
% 14 | 6.7| Harpers Ferry,W.Va... 170 16 13.2. 1,2; 13.7 
t Roanoke River, | | 
863 8.9 Clarksville, Va.......... 155 8.5) 23 | — 0.5 17-18 8.0 
21 —0.4 0.8 
i Weston, W.Va.......... 161, 18| 68 1.4 
Fairmont, W. Va........ 19 13.38 
r Greensboro, Pa.......... 81  18| 16.0 5.9 
Lock No. 4,Pa........... 21.6 
- Cheat River. | | 5.3 19 19.9 
Seis: all 16.9 
15 1-6 6.2 
1 | | 7.6 
pe | 17,18| 7.0 
| 26) 85 
| | 17| 1.4 
| | 
. 
| 
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80.05 inches or more over a belt that extends from the Atlan- 
tic to the Pacific, and embraces over two-thirds of the United 
States. Normal pressure is lowest in the Saskatchewan and 
lower St. Lawrence valleys and over southern California and 
the lower Colorado Valley, where it is below 30.00 inches. 

As compared with September, there is generally an increase 
in pressure in all districts. The greatest increase (0.10 inch 

. oF more ) occurs over the lower Colorado Valley and the middle 
Plateau region. 

In October the prevailing winds of the Atlantic coast from 
Virginia southward are southeasterly ; those of the Gulf coast, 
lower Mississippi Valley, and southern Texas are easterly, 
while the winds of the plains from Kansas southward are 
southeasterly. The winds of New England are westerly or off- 
shore; those of the Lake region, upper Mississippi and Mis- 
souri valleys are from some westerly quarter. The winds of 
the Pacific coust and Plateau region are somewhat variable 
in October, although the dominant winds seem to be from a 
westerly quarter. 

The current month.—The distribution of monthly mean 

ressure is shown on Chart IV. The configuration of the 
isobars is in general accord with normal conditions, but there 
are several important exceptions, viz, pressure over the lower 
St. Lawrence Valley and the Canadian Maritime Provinces 
was relatively high, 0.10 to 0.15 inch above normal; pressure 
was also relatively high over the central Rocky Mountain and 
Plateau regions, the upper Missouri Valley, and Assiniboia, 
0.05 to 0.12 inch above normal; in fact, a winter type of 
pressure distribution prevailed over thisentire region. Pres- 
sure was relatively low in the middle Mississippi Valley and 
over the upper Lakes, departures from average ranging from 
.01 to .08 inch. 

As compared with September, 1898, pressure was higher in 
all districts. The increase was greatest in the central Rocky 
Mountain and Plateau regions, 0.15 to 0.24 inch, the normal 
increase being about half as much. There was also a marked 
increase on the Texas coast and over the Canadian Maritime 
Provinces, 

The contrast between the weather of the current month and 
that of a year ago is very great. October, 1897, it will be 
remembered, was a month of unusual warmth and dryness, 
with but few storms of more than moderate severity. The 
current month, on the other hand, was particularly stormy in 
the central valleys and Lake region. There was an excess of 
rainfall and a deficiency of temperature over two-thirds of 
the country. 

A tropical storm struck the coast of Florida in the vicinity 
of Jacksonville on the morning of the 2d and moved inland 
with greatly diminished force. 


TEMPERATURE OF THE AIR. 


Normal conditions —The normal] temperature of the air in 
the United States in October varies from about 78° at 
Key West, 70° at Jacksonville, 70° at New Orleans, 72° at Gal- 
veston, 63° at San Diego, to 47° at Eastport, 51° at Bur- 
lington, 50° at Buffalo, 51° at Detroit, 45° at Duluth, 40° at 
St. Vincent, 44° at Havre, 48° at Spokane, and 52° at Seattle, 
on Puget Sound. The warmest regions are the lower Rio 
Grande Valley and Florida; the coolest portion of the 
country is the region about Lake Superior. 

In studying the distribution of monthly mean tempera- 
tures it will be found very helpful to consult the charts at 
the end of this Review, especially No. VI, Surface Tempera- 
tures, Maximum, Minimum, and Mean. This chart gives a 
ben’ good idea of the variations of temperature with latitude 
and longitude, and also of the distribution of normal surface 
temperatures. Chart VI for any month wil! differ from a 
normal chart merely in the displacement or bending of the 


isotherms northward or southward according as the tempera- 
ture of the particular locality is above or below the normal 
for the place and season. 

The current month—The month was characterized by a 
relatively large number of alternating warm and coo! periods, 
abrupt and unseasonable temperature changes, and by the 
prevalence of relatively low temperature over the northern 
and Middle Rocky Mountain and Plateau regions, over which, 
as has been already stated, a winter type of pressure distri- 
bution also prevailed. 

The month opened with high temperature for the season 
from Texas northeastward to the Lake region and New Eng- 
land. Temperature fell over the Plateau region on the morn- 
ing of the 3d, and remained below the seasonal average for a 
uumber of days; small offshoots from the permanent cold 
area thus developed moved eastward to the St. Lawrence Val- 
ley by way of the Lake region from the 3d to the 5th, and 
again from the 6th to the 8th. More severe cool waves moved 
southeastward to the Mississippi Valley, whence they curved 
to the east and northeast on the 13-15th; 16-19th ; 20th-23d, 
and 25-28th. The minimum temperature of the month was 
generally recorded during the last-named period, although 
killing frost and freezing temperatures occurred in the lower 
Mississippi Valley during the cool waveof the 22d. The fol- 
lowing special bulletin with reference to frost in yellow fever 
districts was issued by the Central Office, October 22, 1898. 


FROSTS IN YELLOW FEVER DISTRICTS. 


Telegraphic reports of this morning show that frosts generally oc- 
curred throughout the infected districts. In Alabama, eastern and 
northern Mississippi, and northern Louisiana the frosts were heavy 
and killing; in southwestern Mississippi and southern Louisiana light 
frost was reported. At Mobile the minimum temperature was 40° and 
at New Orleans 46°, the lowest previous record for the third decade of 
October being 34° at Mobile and 42° at New Orleans. November 18 is 
the earliest date on which freezing temperature has ever occurred at 
New Orleans, and November 2 is the earliest date of freezing temper- 
ature at Mobile. 

In central Mississippi and northern Louisiana, and also in northern 
Alabama and northern Georgia, freezing weather has occurred in the 
third decade of October. The earliest date of heavy frost at Mobile 
was November 2, 1874, and 1878, respectively. The earliest date of 
heavy frost at New Orleans was November 11, 1877. 

The first heavy frost has occurred as late as December 29 at Mobile, 
while at New Orleans November and December have in a number of 
years failed to show the occurrence of heavy frost. The average date 
first heavy frost is November 22 at Mobile and December 7 at New 

rleans. 

The average minimum temperatures for the region referred to range 
from 50° to 55° during November, with occasional periods of freezing 
temperature. 

The occurrence of light frost Tuesday morning supplemented by 
heavier frosts and lower temperature this morning (October 22) may be 
considered unfavorable for the further progress of the disease. Pres- 
ent conditions indicate frost, and temperature 40°, or slightly below, 
to-night in Alabama, Mississippi, and in the interior of Louisiana. 
The temperature will probably remain for several days below the sea- 
sonal average, which is 66° at New Orleans and 65° at Mobile. 


The limitof freezing weather for the current month, shown 
on Chart VI, is from 8° to 10° farther south than it was in 
October, 1897. The lowest temperature registered by stand- 
ard instruments was 2° below zero in central Montana and 
also in South Dakota. 

The highest maximum temperatures, 100° and over, were 
registered in the interior of southern Texas and also in south- 
ern California and Arizona. The maximum temperatures 
during the warm period of the 3d-—4th were higher than ever 
before recorded for the season by from 3° to 4° at Buffalo, 
N. Y., and Eastport, Me. 

The distribution of the observed monthly mean tempera- 
ture of the air is shown by red lines (isotherms) on Chart VI. 
This chart also shows the maximum and the minimum tem- 
peratures, the former by black and the latter by dotted lines. 
As will be noticed, these lines have been drawn over the 


Rocky Mountain Plateau region, although the temperatures 
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have not been reduced to sea level; the isotherms relate, there- 
fore, to the average surface of the country in the neighbor- 
hood of the various observers, and as such must differ greatly 
from the sea-level isotherms of Chart IV. 

The average temperatures of the respective geographic dis- 
tricts, the departures from the normal of the current month 
and from the general mean since the first of the year, are pre- 
sented in the table below for convenience of reference: 


Average temperatures and departures from the normal. 


Southern Plateau 
Middle Plateau 
Northern Plateau 
Middle Pacific 


| ©. | Average 
| ures orthe | epartures 
Districts. | for the | current = since 
curren month. January 1. 
| ‘moath January 1. 
(| ° ° 
New England 52.9, 14.1, + 1.4 
Middle 12 57.9 + 2.1) 17.5) + 1.8 
South Atlantic .............e0e 10 65.4 + 1.3 10.7 | 1.1 
Florida Peninsula ............. 7 72.9 0.0 4.3 | 0.4 
7 65.4 — 2.0) + 3.3 | 0.3 
7 66.7 — 0.4. +13.2 | + 1.3 
Ohio Valley and Tennessee.... 12 57.1. +19.0— 1.9 
53.3 + 2.0 | 6 2.8 
Upper Lake .........0.eceeeeeee! 4 47.8 + 0.7 0 t 2.6 
North Dakota 7 38.8 —36, 2.0 
Upper Mississippi ............ . 11 50.7 — 2.0 | +19.6 | + 2.0 
ssouri Valley. .............. 49.6 — 3.2) +20.8 | 2.0 
Northern Slope 7 | 41.6 — 4.6 | 0 | 0.6 
53.6 — 1.7 | 6 + 1.0 
Southern Slope. 60.7 — 0.6) 2 0.5 
3 59.8 — 0.3 | 8 0.1 
9 47.0 — 3.1 — 6.5 — 0.6 
1 46.3 — 2.8 + 0.6 
” 51.2 —02 1 + 0.9 
5 59.9 t 1.5 — 4.4 — 0.4 
a 64.0 0.6 + 3.9 + 0.4 


: In Canada.—Prof. R. F. Stupart says: 


The temperature was below average from the coast line of British 
Columbia east to the eastern borders of Manitoba, and above average 
elsewhere throughout Canada. The deficiency was very marked in the 
Northwest Territories, where the amount below average was from 5° 
to 6° over a very large portion of the country. Ontario was again 
much above average, the amount being particularly marked in the 
lower Lake region. This makes the fourteenth consecutive month in 
which the temperature has been above average in the lower Lake 


region. 
FROST. 


Summarized from reports of climate and crop section 
directors : 


Alabama.—First of season: Northern district, light from 13th to 15th; 
heavy, loth and 16th; killing, 18th, 20th, 22d or 2% Southern district, 
light, 15th or 18th; heavy, 22d; killing, except in extreme southern 
counties, 22d. Mobile, first light, 18th; first heavy, 22d; no killing 
reported. Montgomery, first heavy, 22d; first killing, 23d. The killin 
frost occurred this year from two to four weeks earlier than in 1897 an 
considerably earlier than the average. 

Arizona.—K illing frost, Calabasas, 17th; Empire Ranch, 19th; Music 
Mountain, 2d, 21st, 26th, and at Strawberry, 5th. 
ing frust on the 18th, 19th, 21st, 22d, 23d, and 25th to 

st. 

California.— Killing frost occurred at Malakoff Mine, North San Juan, 
and Pilot Creek on the Ist; Rosewood and Summerdale on the 4th; at 
oe on the 4th, 8th, 19th, 27th, and 28th; Susanville, Ist, 5th, 16th, 

Connecticut.— Killing frost occurred on the 10th, 13th, 17th, 18th, 27th, 
28th, and 3lst. 

Delaware.—Killing frost 28th. 

District of (olumbia.—First killing frost on the 24th. 

Florida.—Light fr st occurred at Jacksonville, 23d; Gainesville, 26th. 

Georgia.—Killing frost on the 15th, 19th, 2lst, 22d, 23d, 24th, 25th, 
26th; nineteen places on the 27th, 28th. 

Minois.—K illing frost 12th to 15th, 23d, 26th to 31st. 
nealing frost occurred on the 14th, 15th, 20th, 23d, 26th to 

st. 

Kentucky.—Killing frost on the 15th, 18th, 22d, 23d, 26th, and 27th. 
a — ailing frost occurred from the 18th to 24th and 26th to 

st. 

Mississippi.—Killing frost on the 18th, 22d, 23d, 26th, 27th, and 28th. 

Missourti.—The first killing frost of the season occurred in scattered 
localities on the morning of the 14th, but there was no general killing 
frost until the last decade of the month. 

North Carolina.—The earliest killing frost occurred on the 15th, and 


generally on the 16th in the west, 24th, 27th, and especially the 28th. 


ie Oklahoma.—Killing frost occurred on the 19th to 22d, 26th, 28th, 30th, 
st. 

South Carolina.—Killing frost on the 15th, 16th, 19th, 22d to 25th, 
27th, 28th, 3ist. 

Tennessee.—Killing frosts were reported generally throughout the 
State from the 15th to 23d, and freezing weather about these dates. 

Texas.— Killing frost occurred on the 17th, 18th, 20th, 21st, 22d, 24th 
to 29th. 

Virginia.—Killing frost on the 15th, 16th, 17th, 19th, 20th, and 23d 
to 31st. 

West Virginia.—Killing frost occurred on the 15th, 16th, 17th, 19th, 
20th, 24th to 31st. 


PRECIPITATION. 


Normal conditions.—Heavy rains in October (4 to 6 inches 
and over), occur on the South Atlantic, Florida and Gulf 
coasts, over limited areas in New England, and on the coasts 
of Washington and Oregon. Isolated areas or islands of 
heavy rains will also be found in southeastern Missouri and 
portions of Arkansas and Louisiana.. The normal rainfall 
east of the one hundredth meridian, excluding the territory 
above described, is from 2 to 3 inches. On the Pacific coast 
the area of 2-inch rains has reached the coast line of north- 
ern California; the greater portion of the State, however, 
receives less than an inch of rainfall. Between the one hun- 
dredth and one hundred and twenty-second meridians the 
precipitation of October is light in quantity and variable in 
distribution. 

Current month.—The precipitation of the current month 
was above the normal over about two-thirds of the United 
States. There were small areas in the South Atlantic and 
‘Gulf States where less than the normal amount of rain fell, 
but elsewhere east of the uinety-fifth meridian and generally 
over Montana, Wyoming, and the Dakotas, the fall exceeded 
the normal amount by from 1 to 4 inches. In extreme cases, 
as in southern Florida, northern Georgia, western North 
Carolina, as also on the coast of the same State and over the 
delta of the Mississippi, the excess ranged from 6 to 10 
inches. The precipitation east of the Rocky Mountains has 
not been so abundant since 1890. The precipitation on the 
Pacific coast fell short of the normal amount, except on the 
southern shore of the Strait of Fuca, notwithstanding the 
good beginning made in September. In Arizona, with the 
exception of a trace at Flagstaff and Strawberry, no rain has 
fallen since September 11. : 

Average precipitation and departures from the normal. 


Average. Departure 

Districts 

Eg | Current Current | lated 

s@ | mon mon since 

Zz. normal. Jan. 1. 

Inches. Inches. | Inches. 

New England 10 6.52 162 + 4.60° 
12 5.14 164 2.00 — 0.80 
10 5.47 138 — 6.80 
Florida Peninsula@............seeeeeeees 7 8.93 185 - 10 — 6.50 
7 2.33 82 —0.50 — 8.40 
Ohio Valley and Tennessee............ 12 3.65 138 +1.00 + 2.20 
LOWE? 8 4.14 136 +1.10 + 0.30 
Upper Lake .........secseceeeeeeeeecees 9 3.99 133 TS — 0.50 
North Dakota 7 2.66 182 1.20 — 0.30 
Upper Mississippi 11 4.43 175 1.90 t 6.50 
Missouri Valley ........ceeeecceeseevees 10 2.23 116 . 80 8.50 
Northern Slope 7 1.15 135 . 80 — 0.20 
6 1.36 100 0.00 + 2.30 
Southern SlOPS 6 0.84 41 —1.20 — 2.90 
Southern Plateau ...... 0.0. sseeeeeeeees 18 0.06 8 —0. 60 — 2.40 
Middle Plateau 0.57 74 —0. 20 — 1.90 
Northern Plateau..........cesceeeeeees 11 0.68 51 —0.60 — 8.30 
9 4.07 V7 —1.20 — 6.60 
5 1.07 64 —0.60 — 8.70 
4 0.18 21 —0.50 — 5.40 


The geographic distribution of precipitation is shown on 
Chart III, and the numerica] values for about 3,000 stations 
appear in Tables II and III, while the details as to excessive 
rains will be found in Table XI. 
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In Canada.—Professor Stupart says : 


In the extreme northeastern portion of Quebec and in the eastern 

rtion of Nova Scotia the rainfall was a little below the average, but 
n all the large remaining portions of Canada it was above the average, 
noticeably so in the lower Lake region, the Ottawa Valley, and the Bay 
of Fundy district. On the Island of Grand Manan the fall was 5.0 
inches above the average; at St. John, 3.9 inches above, and at Fred- 
ericton 3.6 inches above. In other portions of the Dominion the large 
amounts in excess of the average were Winnipeg, 4.1 inches above; 
Ottawa, 3.2 inches above; and Toronto, 3.1 inches above. At the end 
of the month Prince Albert reported 1.0 inch of snow on the ground 
and Battleford atrace. Between the 14th and 15th instants a heavy 
fall of snow occurred in + of northeastern Ontario, as well as in = 
tions of Quebec and the Maritime Provinces, and for several days after- 
wards snow to the depth of several inches lay in the woods in the 
localities where it had occurred. 


SNOWFALL. 


The total snowfall for the current month is given in Tables 
I and II, and its geographic distribution is shown on Chart 
VIII. The total depth of snow was greatest in the mountain 
regions of California, Colorado, Idaho, Montana, and Wyo- 
ming. There were also smaller areas of heavy snow in South 
Dakota and northern Nebraska. Practically no snow fell 
south and east of a line drawn from Springfield, Mo., to Sagi- 
naw Bay, Mich. 


SNOWSTORM OF OCTOBER 17-18, 1898. 


A severe snowstorm prevailed throughout northeastern 
Kansas, eastern Nebraska, South Dakota, northeastern Mis- 
souri, and western Iowa on the 17th and 18th. Moist heavy 
snow began falling in Kansas about 3 a. m. of the 17th and 
continued during the greater part of the day. Snow began 
in eastern Nebraska about 6 a. m. and continued during the 
day, being accompanied by northwest winds varying from 25 
to 35 miles per hour, and temperature about freezing. Snow 
began falling at Yankton, 8. Dak., at 11:50 a. m. of the 
17th, and continued until 9:20 p. m. of the 18th, the total 
fall being 12.2 inches. As at other places the snow was ac- 
companied by high northwest winds and temperature about 
freezing. Snow fell to the northward as far as Bismarck, but 
the fall did not extend to the eastward as far as St. Paul, 
Minn., or Des Moines, Iowa. Notwithstanding the fact that 
in Kansas, Missouri, and southern Nebraska the snow melted 
almost as fast as it fell, there were from 2 to 6 inches on the 
ground at 8 p. m.of-the 17th. The greatest fall as deter- 
mined by the depth of unmelted snow lying on the ground, 
occurred in and around Yankton, 8. Dak., and over a nar- 
row strip of territory extending about 50 miles southward. 
We are indebted to Mr. F. C. Hills, Receiver of the Sioux 
City, O'Neill and Western Railway Company, for a state- 
ment of depth of snow at the various stations on that line 
between Sioux City, the eastern terminus, and O'Neill, 130 
miles to the westward. In the statement below the stations 
are given in order from east to west, and there is a sufficient 
number of them to form a fairly accurate cross-section of the 
storm. 


Mr. Hills remarks: 


In opening the blockade we found very heavy snow drifts in the 
cuts, viz, from 8 to 16 feet deep between Randolph and Osmond, and 
from 3 to 10 feet between other stations. We have never had any- 
thing like it at this time of the year. The snow was very hard to 
handle, being wet and heavy; it would push ahead of the plow instead 
of sliding off and passing out of cuts. 


Traffic on railways and street car lines was delayed, and 
telephone wires were generally prostrated throughout the 
storm area, causing much inconvenience, but little really 
serious damage. 

The suddenness and severity of the storm were quite out of 
the ordinary, though not wholly unprecedented. The trees 
had not yet shed their foliage; some of the hardier flowers 
were still in bloom, and the usual time of severe snowstorms 
was at least a month distant. Once before, viz, on October 
15, 1880, a wind and snow storm, of equal if not greater se- 
verity, swept over the same region and passed onward to the 
Great Lakes. The loss of life and destruction of property on 
the latter were far greater than have since been recorded. 
Happily, in the present case, the storm had greatly abated 
when it reached the Lake region. 


HAIL. 


The following are the dates on which hail fell in the 
respective States: 

California, 7, 8, 14, 22, 30. Colorado, 8. Idaho, 14, 15. 
Indian Territory, 10. Kansas,7. Kentucky, 9. Maine, 31. 
Michigan, 5, 26. Minnesota, 1. Mississippi, 20. Missouri, 
11, 15,24. Nebraska, 9. New Hampshire, 12. New Jersey, 
15. New Mexico, 6,7,8. New York, 17, 24, 26,29. North 
Dakota, 1. Texas, 10, 16, 19,20. Utah, 1. 


SLEET. 


The following are the dates on which sleet fell in the 
respective States: 

Arkansas, 17, 19, 20, 21, 23, 25. California, 8,31. Colo- 
rado, 15. Illinois, 18,25. Indiana, 17,20. Indian Terri- 
tory, 19. Iowa, 17, 18, 20,25. Kansas, 19, 24. Kentucky, 
26. Michigan, 12, 13, 19, 24,25. Minnesota, 4, 5, 12, 16, 17, 
18,19. Missouri, 17, 18, 19, 20,25. Montana, 14,18. Ne- 
braska, 17, 18, 19. New Hampshire, 31. New York, 31. 
North Dakota, 2, 4, 17, 19, 23,31. Ohio, 21, 22, 25, 26, 27. 
Oklahoma, 19. Pennsylvania, 26, 27, 28. South Dakota, 
17, 24. Tennessee, 21, 22, 23,26. Utah, 1. Washington, 2, 
11, 13. West Virginia, 15. Wisconsin, 25. Wyoming, 15, 24. 


HUMIDITY. 


The humidity observations of the Weather Bureau are 
divided into two series; the first or tridaily series began in 
1871 and ended with 1887; the second or twice-daily series is 
continuous from 1888 to the present time. 

The monthly means of the second or present series are 
based upon observations of the whirled psychrometer at 8 a. m. 
and 8 p. m., seventy-fifth meridian time, which corresponds 
to 5 a. m. and 5 p.m., Pacific; 6a. m.and 6 p.m., Mountain; 
and 7 a. m. and 7 p. m., Central standard time. 

Mean values computed from the first series are naturally 
not directly comparable with those of the second. In gen- 
eral the means of the first series are lower than those of the 


second, since they include an observation in the afternoon 
when the relative humidity of the air is near the minimum 
of the day. At stations in the western plateau region, how- 
ever, the converse holds good, the means of the second series 
being lower than those of the first by amounts ranging from 
0 to 10 per cent on the average of the year. 


Inches. 
South Sioux City 3 
s eves 4or5 


In the present state of knowledge respecting the diurnal 
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variation in the moisture of the air, we are scarcely warranted 
in combining the two series in a general mean. 

The current month.—A high percentage of humidity pre- 
vailed in the majority of districts as shown by the table 
below. 

The districts of high humidity were North Dakota, the 
upper Mississippi Valley, and the Ohio Valley and Tennessee. 
The districts of low humidity were the southern plateau, 
southern slope, and the Pacific coast. The highest monthly 
mean humidity at a single station in the United States was 
88 per cent at Alpena. The monthly mean humidity at the 
four stations of the West Indian service, from which com- 
plete reports were received, was as follows: Curagoa, 78 per 
cent; Basseterre, 79 percent; Bridgeton, 88 per cent; Colon, 
90 per cent. The lowest monthly mean humidity at a single 
station was 20 per cent at Independence, Cal., at which point 
no rain fell during the month, and there was less than 10 
per cent of cloudiness. 

In general, there was fair agreement between the relative 
humidity and cloudiness on the one hand, and the rainfall 
on the other, although exceptions were not lacking; thus, in 
the east Gulf States humidity was 5 per cent above normal, 
and cloudines 5 per cent below, and rainfall 23 per cent 
above. 


Average relative humidity and departures from the normal. 


Ze | 
< & < 
| 
New England .............-- 83 5 | Missouri Valley...... «+++. 70 t 5 
Middle Atlantic............. 79 5 | Northern Slope ............ 60 2 
South Atlantic .............. 79 2 Middle Slope ..........+++++ 58 0 
Florida Peninsula .......... 82 2 Southern Slope............. 51 —11 
5 | Southern Plateau .......... 27 —21 
West Gulf ........eeeeeeeee 72 1 Middle Plateau ... ........ 50 +5 
Ohio Valley and Tennessee.| 79 9 Northern Plateau.......... 63 +1 
Lower Lake ..........60.05+- 76 3 | North Pacific Coast........ 79 —6 
Upper 82 5 Middle Pacific Coast....... 64 -7 
North Dakota .........-+..+. 80 10 | South Pacific Coast ........ 66 —3 
Upper Mississippi Valley....| 78 | 


In using the table by means of which the amouzit of mois- 
ture in the air is computed from the readings of the wet and 
dry bulb thermometers, the pressure argument has almost 
always been neglected, an omission that has little significance 
except for low temperatures and at high stations, such as Santa 
Fe, E] Paso, Cheyenne, and a few others. The failure to apply 
a correction for the influence of pressure on the evaporation 
and therefore on the temperature of the wet-bulb ther- 
mometer has had the effect of making the monthly means of 
relative humidity at high-level stations too small by quanti- 
ties ranging from 5 to 10 per cent. In the application of 
the monthly averages of the above table, or those of indi- 
vidual stations in Table I, to special inquiries, whether in the 
departments of biology, climatology, or sanitary science, this 
fact should be kept in mind. It should also be remembered 
that the hours at which observations in the Rocky Mountain 
Plateau region are made, viz, at 5 or 6 local mean time, 
morning and afternoon, give approximately the maximum 
and minimum values of the relative humidity for the day; 
probably the means of such hours approach more nearly the 
true mean of the month than is the case on the Atlantic sea- 
board and in the seventy-fifth meridian time belt. 


WIND 


The maximum wind velocity at each Weather Bureau sta- 
tion for a period of five minutes is given in Table I, which 
also gives the altitude of Weather Bureau anemometers above 
ground. 

Following are the velocities of 50 miles and over per hour 
registered during the month: 


Rev 2 


Mazimum wind velocities, 
Stations. s Stations 3 i 
Ale Alf 
Amarillo, Tex .........- 15| sw. | Fort Canby, Wash..... 8| 58 se, 
Buffalo, N.Y...... 11| 51 w. 13| 54 | se. 
De cece 22 56 sw. DOs 56 | se. 
Cape May, N.J.........| 18 60 | e. Huron, 8. D......... «- 1 56 | 8. 
Charleston, 8. C........ 2 62 | e. Jacksonville, Fla..... 2 60 | w. 
Chicago, Iil............. 17| 68|se. | New York, N.Y....... 23 ne. 
Cleveland, Ohio ........ 27 50 w. | Savannah, Ga.......... 2 60 | ne. 
Eastport, Me...........-| 15 60 e. || Sioux City, lowa.... . 9; 50/8. 
El Paso, Tex............ 19| ne. | Woods Hole, Mass ..... 26| se. 
Fort Canby, Wash...... 1 50 | se. | Yankton, 8. D......... 9 55 | s. 


LOCAL STORMS AND TORNADOES. 


The winds of the month were rather more boisterous than 
usual, especially in the Lake region, although no remarkably 
high velocities were reported. Vessel interests suffered heavy 
loss, especially during the thick weather on the 26-27th. 
Heavy financial loss was also experienced on the Florida 
coast about Fernandina and inland some distance, during the 
prevalence of the tropical hurricane on the 2d. The damage 
to — by rain in the latter case was much greater than by 
wind. 

The usual details follow: 

3d. A newspaper report from Stockton, Cal., states that a 
small tornado, moving toward the southeast, struck the north- 
eastern part of that city about 12:30 p.m. The damage to 
roofs, outhouses, and windmills, aggregated about $1,200. 
The path of the storm was from 50 to 100 feet wide. The 
testimony regarding the character of the storm, if submitted 
from any locality subject to tornadces, would be accepted as 
sufficient warrant for classing the storm asa true tornado. 
Owing to the rarity of tornadoes on the Pacific coast, how- 
ever, further information concerning the storm is awaited 
with interest. 

4th. A veritable tornado, having its origin near the line 
of Floyd and Bartow counties, Ga., about one and a half 
miles southwest of lot No. 118, moved northeastward for a 
distance of about 15 miles. But little damage was done, ex- 
cept to timber, the loss to buildings not exceeding $150. No 
lives were lost. 

9th. A severe windstorm passed over the southwestern por- 
tion of Moody County, 8S. Dak., about 8:15 P. m., Central 
time. A careful estimate of the damage to buildings, bridges, 
and farm property places the amount of loss at $8,000. Mr. 
G. A. Perley, voluntary observer at Flandreau, who witnessed 
the storm, notes that the distribution of the débris indicates 
a rolling motion around a horizontal axis rather than a gyra- 
7 motion around a vertical axis. 

estructive windstorms frequently occur between the Mis- 
sissippi River and the eastern foothills of the Rocky Moun- 
tains, in which the chief characteristics of a tornado, viz, a 
ndant funnel cloud and violent gyratory motion, are miss- 
ing. Hinrichs has described such storms in a general way 
under the name Derecho. More observations, especially of 
the apparent altitude, form, and general appearance of the 
storm cloud, are needed. ’ 

2ist. A severe windstorm swept over portions of southern 
Texas on the early morning of this date. The loss of one 
life was reported from Deerpark, and the winds were of suffi- 
cient violence to wreck buildings at Pasadena and overturn 
freight cars at Missouri, Tex. 


SUNSHINE AND CLOUDINESS. 


The quantity of sunshine, and therefore of heat, received 
by the atmosphere as a whole is very nearly constant from 
year to year, but the proportion received by the surface of 
the earth depends upon the absorption by the atmosphere, 
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and varies largely with the distribution of cloudiness. The 
sunshine is now recorded automatically at 21 regular stations 
of the Weather Bureau by its photographic and at 47 by its 
thermal effects. The photographic record sheets show the ap- 
— solar time, but the thermometric records show seventy- 

fth meridian time; for convenience the results are all given 
in Table IX for each hour of local mean time. In order to 
complete the record of the duration of cloudiness these 
registers are supplemented by special personal observations 
of the state of the sky near the sun for an hour after sunrise 
and before sunset, and the cloudiness for these hours has 
been added as a correction to the instrumental records, whence 
there results a complete record of the duration of sunshine 
from sunrise to sunset. 

The average cloudiness of the whole sky is determined by 
numerous personal observations at all stations during the 
daytime, and is given in the column “average cloudiness” in 
Table 1; its complement, or percentage of clear sky, is given 
in the last column of Table IX for the stations at which 
instrumental self-registers are maintained. 

The percentage of clear sky (sunshine) for all of the sta- 
tions included in Table I, obtained as described in the pre- 
ceding paragraph, is graphically shown on Chart VII. The 
regions of cloudy and overcast skies are shown by heavy 
shading; an absence of shading indicates, of course, the preva- 
lence of clear, sunshiny weather. 

The formation of fog and cloud is primarily due to differ- 
ences of temperature in a relatively thin layer of air next to 
the earth’s surface. The relative position of land and water 
surfaces often greatly increases the tendency to form areas of 


cloud and fog. This principle is perhaps better exemplified | 


in the Lake region than elsewhere, although it is of quite 
general application. The percentage of sunshine on the lee 
shores of the Lakes is always much less than on the wind- 
ward shores. Next to the permanent influences that tend to 
form fog and cloud may be classed the frequency of the 
passage of cyclonic areas, 

The current month—The geographic distribution of sun- 
shine and, conversely. of cloudiness, is shown on Chart VII. 


The cloudiness of the upper Mississippi Valley, Missouri Val- evenly distributed throughout the twenty-four hours. 


derstorms were received during the current month as against 
825 in 1897, and 2,696 during the preceding month. 

The dates on which the number of reports of thunderstorms 
for the whole country were most numerous were: 9th, 78; 
10th, 60; 16th, 59; 4th, 53. 

Reports were most numerous from Missouri, 67; Louisiana, 
53; Arkansas, 41; Texas, 40. 

Auroras.—The evenings on which bright moonlight must 
have interfered with observations of faint auroras are as- 
sumed to be the four preceding and following the date of full 
moon, viz, Ist, 2d, 3d, and 24th to 31st. 

The greatest number of reports were received for the fol- 
lowing dates: 13th, 4; 7th, 8th, 20th, 21st and 28th, 3. 

Reports were most numerous from Montana, 6; North 
Dakota, 5. 

In Canada.— Auroras were reported as follows: Father 
Point, 7, 17, 28, 29; Quebec, 29; Minnedosa, 7; Qu’Appelle, 
19, 20, 21; Banff, 19,20; Prince Albert, 7, 21, 23; Barker- 
ville, 21. 

Thunderstorms were reported as follows: Yarmouth, 30; 
Toronto, 4; Port Stanley, 4; Parry Sound, 3; Winnipeg, 
1, 2; Minnedosa, 1, 2. 

NOTES ON THE WEATHER OF THE WEST INDIES. 


The following notes regarding the weather experienced in 
the West Indies will be of interest in connection with the 
climatological statistics at the end of Table I: 

San Juan, Puerto Rico.—Observations at this station were 
begun on October 31. A very full and interesting report for 


November is expected. 

Santiago, Cuba.—Owing to sickness of the regular observer, 
no mail reports were received from this station for October. 
Observations by the Juragua Iron Company, Limited, have 
been resumed at Firmeza, 16 miles east of Santiago and 5 
miles inland from the Caribbean Sea. Copies will be fur- 
nished the Weather Bureau at an early date. 

Basseterre, St. Kitts —Although rain fell on eighteen days, 


but two thunderstorms were observed. The rains were rather 
Seven 


ley, North Dakota, and the Lake region was excessive, due began between 6a.m.and noon; 8 between noon and 6 p.m.; 


largely to the frequency of cyclonic storms. 
cloudiness was greater than usual although a notable excep- 
tion in the case of Gulf coast stations is to be noted. There 
was but little cloudiness on the southern slope and plateau. 


Average cloudiness and departures from the normal. 


| 
| 
< | A | @ | a 
New England .............-. | 5.9 | | Missouri Valley ..... .-....- 5.8 +1.9 
Middle Atlantic....... «..- | +0.5 Northern Slope ..... ..... 4.8) +0.6 
South Atlantic......  «..... | 48) +0.8 | Middle 3.7 | +0.6 
Florida Peninsula .......... | 5.2) +0.5 Southern Slope ....... ..-- 22 —0.6 
Bast voce | 81 —0.5 Southern Plateau..... .... 1.4 —0.6 
380 —0.6 | Middle Plateau ............ | 4.2 +1.0 
Ohio Valley and Tennessee. 5.6 +1.1 | Northern Plateau.......... 4.9 | —0.2 
Lower Lake ...........6.0055 | 68) +1.0 | North Pacific Coast......... 6.2 +0.3 
Upper Lake 7.4 +1.3 Middle Pacific Coast....... 4.2 +1.0 
North Dakota 6.5 | +1-4 South Pacific Coast........ | 24) —0.6 
Upper Mississippi +81 | | 


ATMOSPHERIC ELECTRICITY. 


Numerical statistics relative to auroras and thunderstorms 
are given in Table IX, which shows the number of stations 
from which meteorological reports were received, and the 
number of such stations reporting thunderstorms (T) and 
auroras (A) in each State and on each day of the month, re- 
spectively. 

Thunderstorms.—Six hundred and nineteen reports of thun- 


In general the 7 between 6 p.m.and midnight, and 4 between midnight and 


6 a. m. 

Roseau, Dominica.—The observer arrived at this station on 
the 17th and the first observation was made at 6 a. m. of the 
20th. 

It is reported that the topography of Roseau and the imme- 


| diate vicinity is not favorable to securing accurate records of 


the direction and force of winds from a northerly quarter. 

Bridgetown, Barbados.—The observer makes frequent refer- 
ence to the enervating effect of the weather at his station, due 
to the high temperature and humidity, the numerical values 
of which can be had from Table I. 

There appears to have been a large number of night and early 
morning rains at this station. A count of the times that 
rain began gives the following results: Between 6 a. m. and 
noon, 7 times; noon and 6. p. m., 9 times; 6 p. m. and mid- 
night, 8 times; midnight and 6 a. m., 13 times. A similar 


_|count for the remaining stations of the West Indian group 


does not show so great a preponderance of early morning 
rains. Thunderstorms occurred on the 4th, 14th, and 31st. 

Willemstad, Curagao.—The observer at Curacao notes in his 
daily journal the fact that the mountains of Venezuela are 
visible on certain days. Eleven such dates were noted in his 
October journal. Rain was noted on 12 dates. The begin- 
nings of rainfall were as follows: From 6 a. m. to noon, 8; 
noon to 6 p.m.,3; 6 p.m. to midnight, 2; midnight to 6 
a. m., 4. 

Colon.—The hour of the evening observation was changed 
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from 6 to 5 p. m., in order to insure the prompt transmission 
of the reports bycable. A heavy rainfall, 1.70 inches in thirty 
minutes, occurred on the 20th. The observer notes that on 


that date the morning barometric minimum was not well | 
from this station for the months of August, September, and 
October were received a few days since but not in time to 
include the October statistics in Table I. 


defined and that the afternoon minimum occurred two hours 
later than usual. Thunderstorms occurred on the 2d, 3d, 4th, 
6th, 10th, 11th, 14th, 15th, 16th, 18th, 20th, 21st, 22d, 23d, 27th, 
28th, and 30th. 

Santo Domingo.—The observer makes reference to heavy 
deposits of dew. Rain was noted on 20 dates. The begin- 


nings of rainfall were as follows: From 6 a. m. to noon, 7; 
noon to6 p.m.,7; 6 p.m.to midnight,9; midnight to 6 a. m., 


8. Thunderstorms occurred on the Ist, 2d, 3d, 7th, and 24th. 


Port of Spain, Trinidad.—The usual meteorological reports 


Thunderstorms 
occurred on the Ist, 4th, 19th, 24th, 26th, 27th, and 28th. 

Kingston, Jamaica.—No meteorological reports have been 
received from this station. 


CLIMATE AND CROP SERVICE. 


By James Berry, Chief of Climate and Crop Service Division. 


The following extracts relating to the general weather con- 
ditions in the several States and Territories are taken from 
the monthly reports of the respective sections of the Climate 
and Crop Service. The name of the section director is given 
after each summary. 

Rainfall is expressed in inches. 


Alabama.—The mean temperature was 61.3°, or about 2.0° below nor- 
mal; the highest was 96°, at Pineapple on the 7th, and the lowest, 24°, at 
Hamilton on the 3lst. The average precipitation was 4.22, or about 
2.00 above normal; the greatest monthly amount, 13.43, occurred at 
Gadsden, and the least, 0.40, at Thomasville.—F. P. Chaffee. 

Arizona.—The mean temperature was 65.0°, or 0.8° below normal; 
the highest was 105°, at Sasloenn on the Ist and at Parker on the 
13th, 14th, and 15th; the lowest was 18°, at Flagstaff on the 20th and 
26th and at Snowflake on the 20th. No precipitation fell in the Terri- 
tory, except traces at Flagstaff and Strawberry.— W. G. Burns. 

Arkansas.—The mean temperature was 60.0°, or 1.2° below normal; 
the highest was 100°, at Conway on the 4th, and the lowest, 23°, at 
Pond on the 26th. The average precipitation was 5.44, or 3.11 above 
normal; the greatest monthly amount, 11.18, occurred at Moore, and 
the least, 2.82, at Powell.—Z. B. Richards. 

California.—The mean temperature was 61.0°, or 0.4° below normal; 
the highest was 111°,at Volcano Springs on the 5th, and the lowest, 
9°, at Bodie. The average precipitation was 0.59, or 0.50 above 
normal; the greatest monthly amount, 5.39, occurred at Crescent 
City, while none fell at about fifty stations.— W. H. Hummon. 

Colorado.—The mean temperature was 44.0°, or 3.2° below normal; 
the highest was 94°, at Crook on the Ist, and the lowest, 1° below zero, 
at Garnett on the 17th. The average precipitation was 0.83 or 0.15 
below normal; the greatest monthly amount, 2.85, occurred at Pagoda, 
and the least, 0.05, at Delta.—F. H. Brandenburg. 

Florida.—The mean temperature was 71.6°, or nearly normal; the 
highest was 96°, at Crawfordville on the 14th, and the lowest, 30°, at 


the same station on the 27th. The average precipitation was 6.12, or 


about 1.80 above normal; the greatest monthly amount, 16.99, oc-| J. 


curred at Key West, and the least, 3.10, at Haywoods.—A. J. Mitchell. 

Georgia.—The mean temperature was 62.6°, or 1.5° below normal; 
the highest was 95°, at Bainbridge on the 6th and at Jesup on the 4th, 
and the lowest, 26°, at Morgan on the 26th. The average precipitation 
was 6.07, or 3.61 above normal; the greatest monthly amount, 14.52, 
occurred at Clayton, and the least, 2.31, at Bainbridge.—J. B. Marbury. 

Minois.—The mean temperature was 52.1°, or about 1.0° below 
normal; the highest was 90°, at Decatur on the 3d, and the lowest, 14°, 
at Lanark on the 27th. The average precipitation was 3.96, or 1.96 
above normal; the greatest monthly amount, 6.42, occurred at Cobden, 
and the least, 2.22 at Astoria.—C. E. Linney. 

Indiana, -The mean temperature was 53.9°, or 0.6° above normal; 
the highest was 91°, at Fort Wayne on the 3d and at Winamac on the 
4th, and the lowest, 21°, at Paolaouthe 27th. The average precipitation 
was 4.56, or 2.22 above normal; the greatest monthly amount, 7.90, 
occurred at Angola, and the least, 0.91, at Bedford.— C. F. R. Wappenhans. 

Iowa.—The mean temperature was 47.5°, or about 3.0° below normal; 
the highest was 88°, at Clarinda on the 2d, and the lowest, 17°, at 
Estherville, on the 3lst. The average precipitation was 3.56, or 1.33 
above normal; the greatest monthly amount, 5.75, occurred at Ridge- 
ay and the least, 1.27, at Larchwood.—G. M. Chappel. 

entucky.—The mean temperature was 57.1°, or about 0.5° above 
normal; the highest was 93°, at Maysville on the 3d, and the lowest, 
21°, at Loretto on the 26th. The average precipitation was 4.19, or 2.27 
above normal; the greatest monthly amount, 6.65, occurred at Greens- 
burg, and the least, 1.70, at Princeton.—H. B. Hersey. 

Louisiana.—The mean temperature was 65.3°, or 1.6° below normal; 
the highest was 99°, at Plaquemine on the 6th, 9th, 10th, 11th, and 
the lowest, 24°, at White Sulphur Springs on the 27th. The average 


precipitation was 4.59, or 1.98 above normal; the greatest monthly 
amount, 14.37, occurred at Port Eads, and the least, 1.69, at White- 
hall.—A. G. McAdie. 

Maryland and Delaware.—The mean temperature was 57.3°, or 2.8° 
above normal; the highest was 89°, at Chase, Md., on the Ist, and the 
lowest, 17°, at Sunnyside, Md., on the 28th. The average precipitation 
was 4.64, or 1.65 above normal; the greatest monthly amount, 8.28 
ay at Frostburg, Md., and the least, 2.87, at Solomons, Md.—F. 

a, 

ee mean temperature was 49.1°, or 1.7° above normal; 
the highest was 93°, at Clinton on the 3d, and the lowest, 13°, at Ewen 
onthe 27th. The average precipitation was 4.38, or 2.10 above normal; 
the greatest monthly amount, 7.38, occurred at Mottville, and the 
least, 1.04, at Sidnaw.—C. F. Schneider. 

Minnesota.—The mean temperaure was 42.9°, or about 2.0° below 
normal; the highest was 85°, at Faribault on the 2d, and the lowest, 
14°, at Pokegama on the 14th, The average precipitation was 3.83, or 
about 2.00 above normal; the greatest monthly amount, 6.22, occurred 
at Minneapolis, and the least, 1.14, at Crookston.— 7. S. Outram. 

Mississippi.—The mean temperature was 62.2°, or nearly 2.0° below 
normal; the highest was 100°, at Columbus on the 6th, and the lowest, 
27°, at Austin, Lake, and Pontotoc on the 27th. The average precipi- 
tation was 3.58, or about 1.70 above normal; tne greatest monthly 
amount, 6.94, occurred at Holly Springs, and the least, 0.60, at 
Thornton.— W. 7. Blythe. 

Missouri.—The mean temperature was 53.3°, or 2.5° below normal; 
the highest was 94°, at Mount Vernon on the 2d and at Lamar on the 
3d, and the lowest, 19°, at Willow Springs on the 31st. The ———- 
precipitation was 4.16, or 2.17 above normal; the greatest monthiy 
amount, 8.63, occurred at Sikeston, and the least, 2.41, at Louisiana.— 
A. E. Hackett. 

Montana.—The mean temperature was 39.1°, or about 5.0° below 
normal; the highest was 75°, at Crow Agency on the 22d, and the 
lowest, 2° below zero, at Fort Logan on the 5th. The average precipi- 
tation was 1.47, or about 0.38 above normal; the greatest month] 
a, 2.82, occurred at Glendive, and the least, 0.06, at Darby.—Z. 


Nebraska.—The mean temperature was 46.9°, or 3.5° below normal; 
the highest was 97°, at Camp Clarke on the Ist, and the lowest, 6°, at 
Fort Robinson on the 26th. The average precipitation was 0.90, or 
about 0.50 below normal; the greatest monthly amount, 3.90, occurred 
at.Brokenbow, while none fell at several stations in the northwestern 
portion of the State.—G. A. Loveland. 

Nevada.—The mean temperature was 45.9°, or 3.1° below normal; 
the highest was 86°, at Mill City on the 15th, and the lowest, 7°, at 
Wells on the Ist. The average precipitation was 0.23, or 0.24 below 
normal; the greatest monthly amount, 1.41, occurred at Lewers Ranch, 
while none fell at several stations.—R. F. Young. 

New England.—The mean temperature was 51.1°, or 2.6° above 
normal; the highest was 91°, at Cumberland Mills, Me., on the 4th, 
and the lowest was 18°, at Flagstaff, Me., on the 10th; at Woodstock, 
Vt., on the 18th, and at Jacksonville, Vt., on the 22d. The average 
precipitation was 6.53, or 2.78 above normal; the greatest monthly 
amount, 12.05, occurred at Kingston, R. I., and the least, 2.65, at 
Flagstaff, Me.—J. W. Smith. 

ew Jersey.—The mean temperature was 56.5°, or 3.2° above normal; 
the highest was 88°, at Trenton on the 3d, and the lowest, 24°, at 
Charlotteburg on the 28th. The ——- precipitation was 5.76, or 
2.16 above normal; the greatest monthly amount, 8.42, occurred at 
Englewood, and the least, 3.92, at Cape May City.—Z. W. McGann. 

New Mevico.—The mean temperature was 53.5°, or 0.6° below normal; 
the highest was 94°, at Eddy on the 3d, and the lowest, 5°, at Buck- 
mans on the 20th. The average precipitation was 0.14, or 0.88 below 
normal; the atest monthly amount, 0.75, occurred at Whiteoaks, 
while none fell at twelve stations, and only traces at six.—R. M. 
Hardinge. 
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New York.—The mean temperature was 52.0°, or 2.8° above normal; 
the highest was 90°, at Auburn on the Ist, and the lowest, 18°, at 
Bolivar and Franklinville on the 18th. The average precipitation was 
4.92, or 1.50 above normal; the greatest — amount, 8.94, occurred 
at Easton, and the least, 2.75 at Madison Barracks.—R. G. ‘Allen 

North ina.—The mean temperature was 60.3°, or 0.8 above 
normal; the highest was 90° at Fayetteville on the 3d and at Rock- 
ingham on the 4th, and the lowest, 21°, at Highlands on the 27th. 
The average precipitation was 6.42, or 2.85 above normal; the greatest 
monthly amount, 18.49, occurred at Linnville, and the least, 2.26, at 
Lumberton.— C. F. con Herrmann. 

North Dakota.—The mean temperature was 38.6°, or 3.8° below normal; 
the highest was 84°, at Ashley and Forman on the Ist, and the 
lowest, 8°, at Fort Yates onthe 25th. The average precipitation was 
2.37, or 1.41 above normal; the greatest monthly amount, 6.20, occurred 
at Milton, and the least, 0.30, at Glenullin.—B. H. Bronson. 

Ohio.—The mean temperature was 54.1°, or about 2.0° above normal; 
the highest was 96°, at Milligan on the 4th, and the lowest, 20°, at 


Cambridge and Levering on the 28th. The average precipitation was | Cl 


3.72, or 1.68 above normal]; the greatest monthly amount, 7.87, occurred 
at Elyria, and the least, 1.76, at Hedges.—J. Warren Smith. 

Oklahoma.—The mean temperature was 60.1°; the highest was 110°, at 
Waukomis on the 2d, and the lowest, 21°, at Fort Reno on the 22d, at 
Anadarko and Wagoner on the 26th, and at Norman on the 30th. The 
average precipitation was 1.97; the greatest monthly amount, 5.38, 
occurred at Wagoner, and the least, 0.48, at Anadarko.—J. I. Widmeyer. 

.—The mean temperature was 49.5°, or 1.6° below normal; 
the highest was 84°, at Langlois on the !6th, and the lowest, 11°, at 
Burns on the 3d. The average precipitation was 2.01, or 1.06 below 
normal; the greatest monthly amount, 8.51, occurred at Bay City, and 
the least, trace, at Burns.—B. S. Pague. 

Pennsyloania.—The mean temperature was 53.8°, or 3.7° above nor- 
mal; the highest was 92°, at Derry Station on the 4th, and the lowest, 
20°, at Hollidaysburg, Shinglehouse, Smethport, and Somerset on the 
28th. The average precipitation was 5.20, or 1.96 above normal; the 

eatest monthly amount, 8.62, occurred at Wellsboro, and the least, 

.36, at Wilkesbarre.—T7. Townsend. 

South Dakota.—The mean temperature was 42.7°, or about 4.0° below 
normal; the highest was 88°, at Chamberlain, Hotch City, and Pierre 
on the Ist, and the lowest, 2° below zero, at Rochford on the 25th. 
The average precipitation was 1.28, or about normal; the greatest 
monthly amount, 4.20, occurred at Flandreau, while none fell at Forest 
City.—s. W. Glenn. 

ennessee.—The mean temperature was 57.6°, or about normal; the 


Texas.—The mean temperature, determined by comparison of 36 

below the normal. 
The temperature was about the normal over the panhandle, and there 
was a slight deficiency over the western portions of the State anda 
general deficiency, ranging from about 1.0 to 3.0 over the eastern por- 
tions, with the greatest deficit in the vicinity of Tyler. The highest 
was 104°, at Fort McIntosh on the Ist and at Lam on the 2d, and 
the lowest, 23°, at Mount Blanco on the 26th. The average precipi- 
tation, determined by comparison of 37 stations distributed throughout 
the State, was 0.89 below the normal. There was a slight excess in 
a few localities over the central portion of the State, while there was 
a general deficiency elsewhere, ranging from 1.00 to 3.39, with the 
greatest deficit along the east coast. The greatest monthly amount 
6.60, occurred at Huntsville, while none fell at several stations.—J. M. 


ine. 

Utah.—The mean temperature was 47.0°; the highest was 90° at St. 
George on the 12th, and the lowest, 3°, at Loa on the 22d. The aver- 
age precipitation was 0.67; the greatest monthly amount, 2.40, occurred 
at Tooele, while none fell at several stations.—J. H. Smith. 

Virginia.—The mean temperature was 58.4°, or about 1.0° above nor- 
mal; the highest was 90°, at Farmville on the 4th, and the lowest, 21°, 
at Blacksburg on the 28th. The average precipitation was 6.21, or 
3.04 above normal; the greatest monthly amount, 12.01, occurred at 
Stanardsville, and the least, 2.52, at Warsaw.—Z. A. Hvans. 

Washington.—The mean temperature was 49.1°, or about 1.0° below 
normal; the highest was 79°, at Kennewick on the l4th, and the 
lowest, 11°, at Waterville on the 16th. The average precipitation 
was 2.79, or about normal; the greatest monthly amount, 11.01, 
occurred at Clearwater, and the least, trace, at Fort Simcoe and Water- 
ville—G. N. Salisbury. 

Wisconsin.—The mean temperature was 45.2°, or 1.3° below normal; 
the highest was 82°, at Grantsburg on the 2d, and the lowest, 9°, at 
Hartford City on the 27th. The average precipitation was 4.01, or 1.82 
above normal; the greatest monthly amount, 5.80, occurred at White- 
hall, and the least, 1.34, at North Crandon.— W. M. Wilson. 

Wyoming.—The mean temperature was 39.7°; the highest was 82°, 
at Fort Laramie on the Ist, and the lowest, 4°, at Labarge on the 
20th. The average precipitation was 0.96; the greatest monthly 


amount, 2.25, occurred at Fort Yellowstone, and the least, 0.10, at Big- 
piney.— W. 8. Pavmer. 


SPECIAL CONTRIBUTIONS. 


A RECORD OF SOME KITE EXPERIMENTS. 
By Wriu1am A. Eppy, Bayonne, N. J. (dated December 5, 1898). 

My first experiment with a kite was in 1863, when with 
another boy | tied a lantern to the tail of an ordinary kite at 
night. The lantern was soon extinguished by the rapid mo- 
tion of the kite tail, but it did not occur to me to suspend 
the lantern from the string below the kite. In 1887 I heard 
of the life-saving use of the kite for towing buoys ashore, in- 
vented by J. Woodbridge Davis, of New York, and while look- 
ing up the subject, I read an account of the experiments of 
E. Douglas Archibald, of England, published in Nature, in 
1886. In a copy of the Pall Mall Gazette sent to me in 1896. 
or 1897 from London, Archibald is recorded as having taken 
a kite photograph in 1886. I am yet without knowledge of. 
Archibald’s method of suspending his camera, but one of his’ 
kite photographs which I saw at Blue Hill Observatory when | 
I first flew my kite there on July 30, 1894, revealed the fact 
that his camera pointed straight downward. The view was 
dated 1888. In the London article mentioning Archibald’s| 
kite-photograph, M. Batut, of France, is credited with a kite-| 
photograph in the same year. Wenz, of Paris, seems to have 
taken up the subject of kite-photography in 1890 or 1891. 
He has recently sent to me, care of Blue Hill Observatory, a 
clear kite-photograph, not titled, but evidently of the Seine | 
in Paris, for which I shall send him two of my own of the 
Capitol at Washington, one taken by hand from the roof of 
the Coast Survey Building, and the other with the camera 


The European kite photographers seem to have taken map 
views, leaving the writer to take his first perspective view 
from kites on May 30, 1895, at Bayonne, N. J.’ 

In 1890 I began with tail kites of the ordinary pattern and 


'To this a of dates of kite work the Editor may add that in 
the spring of 1 at the conclusion of a series of balloon ascensions 
for meteorological pur s made for the Army Signal Service by Prof. 
S. A. King, of Philadelphia, an additional ascent was made for special 
military purposes. Photographic apparatus was carried, and pictures 
taken from the balloon, although not very successfully. Mr. Eddy 
states that some striking photographs were taken at Winsted, Conn., 
about 1885, by an aeronaut whose name is unknown. 

As Professor King has devoted his life to the practical utilization of 
the balloon in every imaginable way, it will be interesting to add the 
following extract from a recent letter from him: 

“In my scrap book I find a print of my first photographic experi- 
ment. * * It was during the month of August in 1860. The 
attempt was made at Providence, R. I., and Mr. J. W. Black, of Boston, 
was the photographer. In October following, Mr. Black and myself 
ascended from Boston and succeeded in obtaining two fine views of the 
central portion of the city, each view containing features of historic 
interest. An article in the Boston Herald referring to the experiment 
is dated October 16, 1860, and mentions it as taking place on the pre- 
vious Saturday. On the 4th of July, 1893, Mr. W. N. eps ac- 
companied me with photographic apparatus and succeeded in obtain- 
ing the three views of Philadelphia which have been widely distributed 


and are, undoubtedly, the best views ever taken from a balloon.” 


Copies of these magnificent photographs are at the Weather Bureau; 
they were evidently taken instantaneously with a very superior lens, 


and give perspective views, as distinguished from the vertical projec- 
tions or map views. Photographic views from balloons for military 


rposes were taken during the war of 1861-65, but we do not know 


suspended from the kite cable about 300 feet above the roof. | that any special benefits resulted.—Ep. 


| highest was 93°, at Pope on the 5th and at Covington on the 6th, and 
the lowest, 20°, at Erasmus on the 28th. The average precipitation 
was 4.34, or about 2.00 above normal; the greatest monthly amount. 
8.80, occurred at Oakhill, and the least, 0.98, at Sevinatan.—It. C. Bate 
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soon found that the sag of the kite cable was a serious ob- 
stacle to altitude in raising a self-recording thermometer, in 
which I have since found that I was preceded by Wilson and 
Melville, 1749, and by Kew Observatory later. In 1883-4 
Archibald had, as I gathered from the account in Nature, at- 
tached the line of the upper kite to the back of the kite be- 
low it, and had thus made a chain of two kites in tandem. 
I at once tried a different method, and, on May 9, 1891, 
reached an estimated altitude of about 4,000 feet with 5 hexa- 

n tail kites, each kite moving freely with its individual 
line lifting the sag of the main line. I had, previously, on 
February 4, 1891, made my first self-recording thermometer 
ascension, using a Hicks J thermometer suspended from the 
kite cable as detailed in the American Meteorological Journal, 
July, 1891, when I began to experiment with tailless kites. 
On November 7, 1893, after having reached great heights in 
1892, I passed my first triangulated mile of altitude, using 9 


 tailless kites from 24 to 6 feet in diameter. Had I used the 


same diameter of line all the way to the top, the weight of the 
line might have broken it, aside from wind pressure, but I 
used at the top strong and very thin thread, with small kites 
exerting a light pull. This caused the maximum pull at the 
earth to be only 18 pounds. In hauling in this line about 9, 
p. m., the top line, with 2 kites, was swept away, and proba- 
bly disappeared in Newark Bay. The wind velocity at the 
New York Weather Bureau station was 8 to 12 miles per hour 
from the east. 

I have so far taken about 400 kite photographs, nearly all 
of which are perspective views. Following are dates of my 
first mid-air photographs from kites in different localities for 
purposes of permanent record: 

Bayonne, N. J., May 30, 1895; Blue Hill Observatory, 
August 20, 1895; New York, September 25, 1895; Portland, 
Me., August 19, 1896; Boston, Mass., August 25, 1896; Elmont, 
L. I., September 7, 1896; Philadelphia, Pa., May 15, 1897; 
first simultaneous mid-air photographs from two cameras at 
New York June 5, 1897; State Camp, Peekskill, N. Y., June 
20, 1897; State Camp, Sea Girt, N. J., July 25, 1897; Wash- 
ington, D. C., September 8, 1897.; Reading Pa., June 8, 1898; 
Statue of Liberty, New York Harbor, October 27, 1898. 

As to experiments on atmospheric electricity with kites, 
my first spark was drawn from copper wire, festooned to the 
kite cable, at Bayonne, N. J., October 8, 1892, followed by a 
large number of spark observations since that date. I found 
by measurement that the altitude of the collector when the 
first spark was drawn was closely related to the humidity of 
the air, and I drew curves showing the altitude of the col- 
lector as related to surface humidity at the earth, using wet 
and dry bulb thermometers with the Weather Bureau tables. 
In dry air I had to send the collector to a height of at least 
600 feet before an appreciable spark resulted. The electric 
action can be traced with considerable certainty, because the 
frequency of the spark as related to the spark gap exactly 
corresponds to the electric intensity aloft. There is a rela- 
tion between this spark frequency and the approach of clouds 
and local storms, especially as related to the formation of 
rain, which I hope to discover before long. My first indoor 
electric spark or flash of light through an incandescent globe 
from the kite wire occurred at 6:42 p. m., November 27, 1896. 


The spark was strengthened by two Leyden jars and by glass. 


cylinders coated with tin foil, and by insulated coils of wire 
wound around soft iron. McAdie lighted an incandescent 
globe during a thunderstorm by kite wire in 1885 or 1592 
at Blue Hill Observatory, but mine differed in that the car- 
bon filament of the incandescent globe was broken before 
trial, on purpose, causing the kite wire spark to leap across a 
space in the vacuum. 

On November 1, 1898, under a clear sky, I sent an electric 
collector into the air within about 100 feet of the Statue of 


Liberty, New York harbor. The first spark was drawn at 
11:15 a. m. with the collector about 200 feet above the sur- 
face of Liberty Island, and about 100 feet below the top of 
the torch of the statue. When I carried the kite wire, sup- 
ported by 3 paper kites 6 feet in diameter, to within about 30 
feet of the statue, an immense mass of bronze, the electric 
action vanished. Other experiments on November 1, 3, and 
4, proved that the statue did not appreciably affect the air 
in this respect beyond adistance of 100 feet from its surface. 
Upon carrying the wire within 70 feet the electric action 
almost ceased. I hope to define more closely this electric in- 
fluence later by triangulating distances and timing the sparks. 

On August 4, 1894, I used several of my kites to raise a 
meteorograph at Blue Hill Observatory. A Richard thermo- 
graph, giving also barometric pressure, had been remodeled 
by Fergusson at the expense of the observatory, and was 
lightened by the useof aluminum. Messrs. Clayton and Fer- 
gusson gave me every possible assistance. Mr. Rotch was 
then in Europe, but Mr. Clayton had previously granted me 
permission to try the first kite meteorological experiments 
there, which were conducted entirely at my own expense. 
This meteorograph, the first one in the world ever lifted by 
kites, reached a height of 1,400 feet, and it brought back to 
the earth, at times, an admirably clear record. 

The Fergusson meteorograph just alluded to had carried out 
my suggestion of January 2, 1894, as published on page 
483, Vol. X of the American Meteorological Journal, entitled 
“Weather map data at the height of 5,000 feet,” in which I 
say: 

It is clear that —_ meteorological instruments can be raised to a 
height of 5,000 feet by means of improved, tailless Malay kites. * * * 
An aneroid barometer, an U-shaped Hicks thermometer and an ane- 
mometer, all self-recording, can be so made that their combined weight 
shall not exceed one pound.' 

I brought my kites to the Blue Hill Observatory, and the 
meteorograph was ready for use shortly after my arrival, 
when I at once made the ascension of August 4 described in 
the previous paragraph. 

The first kite telephone message, as pointed out by Fergus- 
son in MontHty WEeEaATHER Review, August, 1898, p. 366, 
with the kite wire extending over houses and trees, was suc- 
cessfully received by me at Bayonne, N. J., on December 5, 
1896, the voices being heard clearly. Mr. H.C. Bradley, of 
the Lighthouse Service, near Boston, had suggested to me at 
Blue Hill Observatory in 1894, the possibility of listening to 
the sounds of the upper air by means of a telephone sent 
aloft. This would be of use in studying the audibility of fog 


‘signals. I tried this experiment late in December, 1896, but 


1 could not hear, owing to a defective megaphone receiver 
and the roar of the wind against both the megaphone and 
kite cable, but I have improvements under way which may 
enable me to succeed soon. 

My first rain kite reached a height of 591 feet on November 
4, 1893, and remained aloft from 2 to 5 p. m., while the wind 
velocity at the New York Weather Bureau station was from 
18 to 20 miles per hour. On August 18, 1896, a self-recording 
thermometer aloft passed through a heavy shower at Port- 
land, Maine, the kites remaining aloft, and subsequently dry- 
ing in the air. The fall of temperature was from 71° to 61°. 

My first aerial camera obscura, which I named the vista- 
scope, ascended to a height of about 300 feet on the kite cable 
on August 15, 1897, when the sails of moving yachts and the 
roofs and sides of distant houses were visible to those lying 
on the ground and looking upward with a powerful field glass 
into the dark cavity of the camera obscura. On November 
12, 1897, my first crossbow aeroplane was shot from the kite 


‘In 1893, at the Columbian my eee I found that the title ‘‘ Malay ”’ 
was incorrect as applied to my form of kite, but I did not try to correct 
this usage until several years later. 
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cable aloft, landing more than 1,000 feet away. It was fired 
at night, but a burning saltpeter fuse, attached to the arrow- 
head, traced its path in the darkness. 

__ My first use of kites of specific size with which to measure 
the wind velocity by means of a pull! on a spring balance, as 
compared with the record of the anemometer at a similar 
height at the New York Weather Bureau station was made 
early in 1894, but was elaborated with many classified obser- 
vations on December 18, 1897. 

My first self-illumined, single plane kite ascended March 
26, 1898, with the lighted lantern within six inches of the 
surface of the kite. My first simultaneous kite tempera- 
tures were taken at New York and Bayonne, N. J., April 9, 
1898. Mr. Henry L. Allen operated the kites at Bayonne 
and I operated those in New York. (See MonrHty WEATHER 
Review, April 1898, p. 161.) The United States flag was 
first brilliantly illuminated by colored fire, also suspended 
in mid-air near the flag on April 30, 1898. My first dynamite 
messenger war kite ascended under wind pressure on April 
2, 1898, and the first shooting-star war signal lantern was 
released at a height of about 900 feet, and descended by 
gravity down the kite cable at 8 p. m., June 17, 1898. 

Prof. 8. P. Langley, in March or April, 1894, sent me a grant 
from the Hodgkins fund for the purpose of experiment with 
silk cord in reaching a great altitude with kites. My experi- 
ments with silk cord, which extended over more than a year, 
demonstrated that while silk was very strong for its weight, 
about twice as strong for its weight as compared with steel, as 
demonstrated by Professor Thurston, of Cornell University, 
yet its tensile strength was too unequal owing to fraying or 
attrition of its surface, and in my report to the Smithsonian 
Institution I recommended the use of flax with a steam en- 
gine for winding in the kitecable. The steam engine at Blue 
Hill Observatory was geal | cooperation with the 
Hodgkins fund, steel wire being used, that standing next to 
silk in tensile strength, as related to its weight. Steel wire 
was used as kite cable by Archibald in 1884, as described in 
Nature, in 1886. 

Since about five miles of wire were run out at Blue Hill Ob- 
poten to reach 11,494 feet above the summit of the hill on 
August 26, 1898, with 149 square feet of kite surface, it seems 
to me that at great heights the increasing wind velocity with 
height may not quite compensate for loss of pressure due to 
rarefaction of the air. Important estimates remain to be 
made in this direction. 

On July 28, 1898, by telegraphic orders from Gen. A. W. 
Greeley, I sent 26 of my kites and other apparatus to New- 
port News, Va., to demonstrate in Puerto Rico, experimentally, 
the value of kites for photographing the enemy’s fortifica- 
tions. The report of Col. W. A. Glassford, who has charge 
of the apparatus, has not yet reached me. I have, however, 
heard indirectly that my kites have been successfully used 
for military flag signaling in Puerto Rico. 


THE EFFECT OF PROXIMITY TO THE SEA ON THUN- 
DERSTORM PERIODS. 


By Herman D. Associate Professor of Leland Stanford, Jr!, 
University, Palo Alto, 2 


In a paper on “Thunderstorms and unstable equilibrium in 
the atmosphere” (Meteorologische Zeitschrift, April, 1895), 
Prof. Wilhelm von Bezold has given a number of reasons for 
expecting a difference in the daily and yearly thunderstorm 
periods when inland observations are compared with those 
made on or near the sea. 

Von Bezold accepts Mohn’s division of thunderstorms into 
the two classes: Heat and cyclonic thunderstorms. The heat 
thunderstorms are regarded as due to the breaking up of a 
condition of unstable equilibrium in the atmosphere; the 


resulting rapidly ascending current forms the necessary 
thunderstorm condition. The cyclonic thunderstorms ac- 
company the general cyclonic storms and find their condition 
in the ascending current at the center of the cyclone. 

Three causes for unstable equilibrium in the atmosphere 
are cited: (a) overheating of the lower layers of the atmos- 
phere, first mentioned by Reye; (b) overcooling of the higher 
atmospheric layers, first pointed out by Prof. W. M. Davis; 
(c) a sudden change of state in the atmosphere, such as a 
sudden condensation of water vapor or a sudden freezing of 
suspended water. 

The overheating of the earth’s surface on hot, still summer 
afternoons accounts for the well-marked summer afternoon 
maximum shown by inland observations. The wind and the 
cooling influence of the water prevent so marked a summer 
afternoon maximum on the sea. 

Unstable equilibrium due to overcooling of upper atmos- 
pheric layers is not so easily accounted for, because the 
necessary condition for rapid cooling would seem to be either 
wind or cloud, the wind to introduce cold air from other 
regions, the cloud to produce cooling by rapid radiation from 
its upper surface. But the wind itself would prevent a con- 
dition of unstable equilibrium, and a cloud is usually caused 
by the ascending current of a cyclone, which would likewise 
prevent an unstable condition. The cooling due to the cloud 
would, however, cause an increased velocity in the ascending 
cyclonic current, and hence would increase the probability of 
a cyclonic thunderstorm. This phenomenon would be most 
frequent in the case of the low-hanging clouds over the moist 
air above the sea and the coast on winter nights. The result 
would be an increase in the number of winter-night cyclonic 
thunderstorms on the sea and the coast. 

The so-called supersaturation of the atmosphere with water 
vapor would (if this phenomenon takes place in the free 
atmosphere) be more probable on the sea than inland, because 
of the greater probability of the presence of dustless air, and 
would be most likely to occur over the tropical sea, with its 
great evaporation. The sudden condensation of this vapor, 
accompanied by the resulting ascending current, would make 
a thunderstorm probable. 

Unstable equilibrium due to the overcooling of water sus- 
pended in clouds and the thunderstorms likely to occur on 
the sudden freezing of this water are evidently as probable 
on the sea as on the land, and would generally be winter-night 
phenomena. 

Hence, Professor von Bezold concludes that winter and night 
thunderstorms, compared with summer and afternoon thunder- 
storms, should be much more frequent on the sea and the coast 
than inland, but that this effect can scarcely be expected in 
the case of seacoasts where the paths of the cyclones are gener- 
ally from the land to the sea, as is usually the case on east 
coasts in our latitude. 

The work of Messrs. Mohn and Hildebrandson on Norway 
and Sweden and of Dr. Meinardus on the open sea show a 
general agreement with the above theory, as do, also, other 
more or less complete reports for different places. 

At the suggestion of Professor von Bezold, who permitted 
me to use the excellent library of the Meteorological Institute 
at Berlin, and who, with his associates, showed me every kind- 
ness, I have tried to add something to the work already pub- 
lished. My work has been confined almost entirely to the 
yearly period of thunderstorms, and the results appear in the 
tables below. The tables are followed by the curves showing 
graphically the monthly percentages in such cases as afford a 
basis for comparison. 


ICELAND.—COAST STATIONS. 


The material is taken from the yearly Danish reports. The 
observations for one station in August, 1893, are wanting. 


( 
( 
t 


The material is taken from the yearly Danish reports. The been five years. 
reports are complete except for one station, February, 1886, | for one month has been obtained by interpolation. Only the 
and one October, 1890. | 
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Otherwise the reports are complete for each station for the | Z iti eusetials 
riods 
© | 1881-1885...... 
| 6| 0| 8 0| 8| 4| 6| O| 1| O| m 
1 0 0 0) 0 > 1, 5| 10 
8 4 11 Total, 1876-1808 ...... 8 8 4 9 2 4/2 5 
8) ala Average per station .. 0.8 0 0.1 0.1 0.1 0.1 0.2 0.1 0.1 0.1 0.1 0.9 1.5 
Total, 1876-1898...... 18 6.6* 26 2111 5 0 1 8 2 9 8 18 138 Monthly percentage: .. 18.9 0 5.7 3.8 5.7 7.617.0 8.8 7.6 3.8 9.017.0).... 
ciation 0:2 0.20.1 0. 0 0 0.1 0.1 0.1.0.1 0.2 1.1) h h 4 bk 
year. | - 
Mrathly percentage.|....|.... 18.821.0 8.0 3.6 0.0 0.7 5.8 1.5 6.5 5.8 9.418.8.... xcept when otherwise stated, the tables immediately fo 
lowing were compiled on the same plan as those for Iceland 
* Average. .and the Faroe Islands. That is, only those stations have 
PAnOn 1SLANDe. been used for each time period whose reports are complete for 
this period. As far as possible the time periods chosen have 


In a very few cases the result for one station 


combined results for the several time periods are here tabulated. 


SCOTLAND (INCLUDING THE ORKNEY ISLANDS) 1881-1893." 


Pa 
° 
= < = 5 5 = é A 
Thunderstorms reported— 
North and west const 26 27 5 21 66 45 57 43 27 34 34 38 423 
East coast.... ....... duvebbeheta seenedctatsdeuns ane 4 2 1 14 35 85 7 50 26 7 4 2 257 
EE oiinkbidiskncsnepedadbevecesedcnesree aoctsubenees 19 7 10 35 128 107 156 131 49 36 13 17 708 
Average per station per year— 
North and west coast.........:.e-ceeeeeeeeee sosceees 0.5 0.5 0.1 0.4 1.2 0.8 1.0 0.8 0.5 0.6 0.6 0.7 7.7 
Bast 0.1 0.0 0.0 0.3 0.8 0.8 1.7 1.1 0.6 0.2 0.1 0.0 5.7 
0.2 0.1 0.1 0.4 1.5 1.2 1.8 1.5 0.6 0.4 0.1 0.2 8.1 
percentage— 
North and west Coast. 6.1 6.4 1.2 5.0 15.6 10.6 13.5 10.2 6.4 8.0 8.0 
East coast.......... ee ° eee 1.6 0.8 0.4 5.4 13.6 13.6 30.0 19.5 10.1 2.7 1.6 SS) oe 
2.7 1.0 1.4 4.9 18.1 15.1 22.0 18.5 6.9 5.1 1.8 
IRELAND, 1881-1893. 
Thunderstorms reported— 
GRE WEE 10 4 17 82 57 41 41 16 15 16 10 278 
5 5 12 31 63 68 68 20 15 7 2 299 
verage per «tation per year— 
Center and west .......-.-06+ sees seedincennitihann 0.2 0.1 0.3 0.5 0.9 0.6 0.6 0.2 0.2 0.2 0.2 4.3 
000006 0.1 0.1 0.3 0.7 1.4 1.5 1.5 0.4 0.3 0.2 0.0 6.6 
Monthly percentage— | 
060008680: 3.6 1.4 6.1 11.5 20.5 14.8 14.8 5.8 5.4 5.8 
046605000 1.7 1.7 4.0 10.3 21.1 22.8 22.8 6.7 5.0 2.3 OF 
ENGLAND AND WALES, 1881-1893.! 
Thunderstorms reported— 
West coast ..... 6 8 15 55 59 46 48 27 37 22 14 346 
South coast 21 6 38 95 85 135 105 74 58 82 20 692 
East coast eecccccece e ° 3 3 17 135 154 244 153 67 31 5 5 865 
Inland 12 13 27 141 333 359 485 344 155 94 31 22 2,016 
verage per station year— 
West coast. aarp 0.1 0.2 0.2 0.3 1.1 1.2 0.9 1.0 0.5 0.7 0.4 0.3 6.9 
South coast 0.3 0.3 0.1 0.6 1.4 1.2 2.0 1.5 1.1 0.9 0.5 0.3 10.2 
East coast..... 0.1 0.1 0.3 0.8 2.2 2.6 4.1 2.5 1.1 0.5 0.1 0.1 14.5 
Inland . 0.1 0.1 0.2 1.0 2.3 2.5 3.4 2.4 1.1 0.6 0.2 0.2 14.1 
Monthly percentage— 
ccs 1.7 2.6 2.3 4.3 15.9 17.1 13.3 13.9 7.8 10.7 6.4 
South coast 3.0 3.3 0.9 5.5 13.7 12.3 19.5 15.2 10.7 8.4 4.6 
East coast..... .. 0.3 0.3 2.0 5.6 15.6 17.8 28.2 17.7 7.8 3.6 0.6 
0.6 0.6 1.3 16.5 17.8 24.1 17.1 7.7 4.7 1.5 
HOLLAND, 1882-1896.2 
| | | | 
Thunderstorms reported .... ... 143 501 064 7,093 8,057 897 5,401 202 632 318 | 46, 579 
Monthly percentage... 0.3 1.1 4.4 15.2 17.3 17.0) 11.6) 1.4 | 0.7 
Average number of days “ot thunderstorms per year) | 
cone 6000 1.3 3.6 6.4 13.9; 14.9 15.0 10.3 10.8, 41) 25 102.1 
Monthly percentage....... 1.3 3.5 6.3 13.6 14.6 14.7 10.1 10.6 4.0 2.5 


1The mesertal is taken from the reports for “stations of the second order.” 
2The material is taken from the volumes entitled 
partly worked out. No marked geographi 


Onweders in Naderland, in which the yearly summaries are complete and the 5-year periods are 
distribution of the thunderstorms of Holland could be found 


8 

y 

e 

r 

f 
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FRANCE, 1891-1895." 
| 
| 
= = < = 5 he 0 
Total days of thunderstorms— : 
Departments on northwest coast ............+. «+++ 31 10 36 116 169 180 260 207 165 120 39 47 1,380 1. 
Departments on west coast ........ 61 42 62 183 224 260 275 226 210 168 77 85 1,823 
Departments on Mediterranean coast ... .......... 26 33 69 169 297 336 232 237 231 165 71 17 2,033 
Island of Corsica ...........+..0.+s0+.. i SRA 44 15 31 a4 i 48 40 35 43 52 31 29 458 fc 
Departments in the interior ...... 600.06. cee 143 150 606 | 1,153 2,574 2,885 8,129) 2,821 1,771) 1,034 157 | 16,500 te 
Monthly percentage— 
Departments on northwest coast ............... 2.2 0.7 2.6 8.4) 12.3) 13.1 18.8| 15.0/ 12.0 8.7 2.8 B.4 
Departments on west coast .............. eee 3.4 2.3 3.4 10.0 12.3 14.3 15.1 12.4 11.5 9.2 4.2 1.9 | occceese 
Departments on Mediterranean coast . 1.3 1.6 3.4 8.3 14.6 16.5 16.3 14.1 11.4 8.1 3.5 GLB feepecece m 
Island of ese 9.6 3.3 6.8 7.4 12.2) 10.5 8.7 7.6 9.4 11.4 6.8 6.8 | 
Departments in the interior 0.9) 0.9; 37) 88) 15.6) 17.5, 19.0) 141) 107) 63) 1.0)... 
THE SPANISH PENINSULA, 1881-1894.2 
Thunderstorms reported— Ww 
West and southwest coasts .. 124 72 117 142 164 58 109 113 110 69 1,299 m 
TTT 19 33 55 39 135 113 92 83 89 36 
Mediterranean coast 16 19 73 4 70 51 23 59 13 11 B57 o! 
0 © 2 42 145 344 619 816 676 596 615 134 37 15 4,061 
Monthly percentage 0 
West and southwest coast ...... 9.5 5.5 9.0 10.9 11.8 10.1 7.5 4.5 8.4 8.7 8.5 se 
North coast........ «... 2.5 4.4 4.0 7.3 11.8 17.8 14.9 12.2 11.0 5.2 OS 
Mediterranean coast cece 1.4 2.9 3.4 14.1 7.9 12.6 12.6 9.2 22.1 10.6 2.3 w 
00. 0.5, 1.0 3.6 8.5 15.2 2.1 16.6 14.7 15.1 3.3 0.9 0.4 fr 
ALGIERS, 1881-1895.* of 
Thunderstorms reported— 
Coast stations............ 98 143 159 146 164 159 95 249 163 93 100 1,713 
Stations near the coast........... © evccecccocce cooece 35 39 46 125 150 150 140 136 205 101 34 31 1, 192 
2 30 64 104 164 239 265 185 201 95 7 9 1, 385 
Average per station per year— 10 
Coast stations Govcece 1.5 1.0 1.5 1.7 1.5 1.7 1.7 1.0 2.6 1.7 1.0 1.1 18.0 
Stations near the coast 0.6 0.7 0.8 2.3 2.7 2.7 2.6 2.5 3.7 1.8 0.6 0.6 21.6 ni 
Interior.... .... SOCCCCG coccerees coces 0.0 0.4 0.8 1.4 2.2 3.2 8.5 2.5 2.7 1.3 0.4 0.1 18.5 b 
Monthly percentage— 
Coast stations..... 8.4 5.7 8.3 9.3 8.5 9.7 9.3 5.5 14.5 9.5 5.5 al 
Stations near the Coast 2.9 3.3 3.9 10.5 12.6 12.6 11.7 11.4 17.2 8.5 2.8 2.6 
0.1 2.2 4.6 7-5) 11-8] 17.8] 19.1 13.4| 14.5 6.9 2.0 GE 
ITALY, 1881-1887.4 th 
Thunderstorms reported— | al 
West, south, and southeast coasts (Porto Maurizio- | - 
copes ces: 588 282 663 «1,492 1,441 2,324 1,967 2,526 2,370) 1,508 697 745 16,597 
Northeast cvast 79 45 254 1,127 | 1,808 3,127 | 2,488 2,374) 1,495 719 89 18,754 
Interior (southeast)........ eo| 187 103 407 | 1,447 | 1,623 3,065 2,464 2,849 1,926 1,095 323 289 | 15,778 
Interior (north) TTT 56 570 | 2,919 4,390 9,074 7,624 6,061 | 3,769) 1,124 197 72 | 35,867 
Sicil 285 249 286 317 415 312 589 805 582 352 266 4,878 
8 12 29 101 69 60 31 36 35 2 10 24 437 Ba 
Monthly percentage— Th 
West, south, and southeast coasts........ 3.6 1.7 4.0 9.0 8.7 14.0 11.8 15.2 14.3 9.1 4.2 4.8 lcccccces Ar 
Northeast coast ............ 0.6 0.3 1.8 8.2 13.1 22.8 18.1 17.2 10.9 5.2 1.1] 0.6 Jecccccee WwW 
interior, southeast 1.2) 0.7| 92) 15.6) 122| 6.9) 1.8)...... Rs 
Interior, north....... 0.2 0.0 1.6 8.1 12.2; 2.8 21.3 16.9 10.5 3.1 0.5 | GOB focce.cee — 
5.9 5.1 | 5.9 8.5 6.5 8.5 6.4 12.1 16.5 12.0 7.2 | eves 
Sardinia ............+. 1.8 2.7 6.6 23.1 15.8 13.7 7.1 | 8.2 | 8.0 5.0 2.3 5.5 eeccceee 
MALTA, 1866-1886. 
th 
Thunderstorms reported 18 4 12 ? 12 2 14 33 86 206 Ww 
Monthly percentage 6.3 1.9 5.8 3.4 5.8 3.9 1.0 6.8) 160, M3) 14.1 | 10.7 te 
PALMA DE MALLORCA, 1866-1894. tk 
Thunderstorms reported ........ 7 11 12 13 11 3 23 19 45 26 10 9 209 be 
Monthly percentage cece 3.4 5.3 5.7 6.2 5.3 11.0 11.0 9.1 21.5 12.4 4.8 4.8 sl 
'The material is taken from Fron's yearly summaries in Annales de France. For each department Fron gives the number of days in each month on 
which a thunderstorm was reported at any station in the department. The tables here given are simply the totals obtained by adding the results given by al 
Fron for all the departments in the regions considered. | 
* The reports for one station (Gibraltar) are taken from the Englishrecords. All other material is taken from the Spanish official reports, and no station a 
is considered for which the reports are not definite and complete. ip 
*The material is taken from Annales de France. 4 
*The material is taken from Dr. Ferrari's reports where the poasty summaries are given by provinces. a 
* The material is taken from the English reports for one station. 
* The material is taken from the Spanish reports. tir 
While the international agreement as to thunderstorm re However, the general law that in our latitude the percent- | te 
ports has removed much of the vagueness of the earlier off in 
reports, nevertheless the results just given can not be re- | C@8t inland in the general direction of the. prevailing pr 
ON high d f d th t cyclonic winds seems established. As was to be expected, tk 
ga amount the opposite coasts do not show a corresponding increase in th 
of material is in many cases far too small fora proper deter- the percentage of winter thunderstorms, but, on the contrary, js 
mination of the yearly period. frequently show a decrease. . 
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REMOVAL OF WEATHER BUREAU OFFICE IN NEW 
YORE CITY. 
By A. J. Henry, Chief of Division. 


The Weather Bureau office in New York City was moved on 
October 15, 1898, from the Manhattan Building, No. 66 Broad- 
way, to the American Surety Building, No. 100 Broadway, 
j. e., about two blocks farther north. 

The office quarters in the Manhattan Building consisted of 
four circular rooms, one immediately above the other, in the 
tower that rises to an altitude of about 88 feet above the main 
roof and 355 feet above the curb stone on Broadway. Com- 
munication between the four rooms was by means of a central 
spiral staircase The barometer was in the first or lower room. 
Owing to the presence of the tower and the general configu- 
ration of the roof it was necessary to give the anemometer, 
wind vane, and thermometers a much greater elevation than 
would be afforded by the ordinary supports. The ther- 
mometer shelter support consisted of a skeleton framework 
of iron, high enough to give the thermometers an elevation 
of 54 feet above the main roof. Access to the shelter was 
secured by means of a spiral staircase, the iron newel of 
which extended upward about 34 feet above the top of the 
framework as a support for the wind vane and anemometer. 
The last-named instruments were thus placed at an elevation 
of 326 feet above the curb, but still some distance below the 
top of the main portion of the tower. This station was thus 
occupied from March 15, 1895, to October 15, 1898. 

The office quarters secured in the American Surety Build- 
ing consist of five rooms en suite on the twentieth floor, the 
next but one to the top of the building. The roof of the 
building on which the instruments are exposed is almost flat 
and there are no projecting towers or chimneys on the build- 
ing itself or surrounding structures to obstruct the free sweep 
of the wind. The barometer is at the same elevation as in 
the Manhattan building. 

The heights of the instruments above the Pine Street curb 
and the roof are now as follows: 


| 
Instruments. Above curb. Above roof. 
Feet. Feet. 


The official in charge of the station, Mr. E. H. Emery was 
directed by the Instrument Division to make a number of 
comparative readings of temperature and wind velocity at 
the two localities before the final transfer. The readings 
were made at the same moment, except that the morning 
temperature readings in the new office were sometimes made a 
few minutes late owing to an unavoidable delay in reaching 
the shelter. 

This fact may partially account for the wide discrepancies 
between the 8 a. m. readings of the dry thermometer, as 
shown in the table below. 

Curiously enough, the thermometers in the new shelter, 
although 15 feet higher than in the old, but only 11 feet 
above the roof as compared with 54 at the old office, almost 
invariably register a higher temperature.’ The readings of 


‘It would be quite erroneous to assume that an increase in the eleva- 
tion of the thermometer necessarily means a diminution of tempera- 
ture. The early morning hours almost invariably show an increase of 
temperature with ascent above the ground, and in a crowded city like 
New York, the ascent above the general level of the roofs of houses is 
almost equivalent to the ascent shove ground in an open field. In the 
present case we have not merely, in the new position, an ascent of the 
thermometer above sea level, bat a still greater ascent of the roof, so 


that the proximity of the thermometer to the roof sometimes counter- 
balances its ascent above the ground. Moreover, the vertical walls of 
the building being heated by the sun, produce an effect in the daytime 


Rrev——3 


the different instruments, excluding from consideration those 
of the dry thermometer in the morning,’ are consistent, and 
represent, it is believed, actual differences of temperature 
between the two exposures. The thermometer shelter at the 
Manhattan Building seems, for some unknown reason, to 
have given unduly low temperatures. See Annual Report, 
1896-97, page 74. 

The effect of steam from an exhaust pipe 66 feet distant 
from the thermometers, is plainly shown by the readings of 
the maximum and dry thermometers on the Manhattan 
Building at 8 p. m. of the 8th. This difficulty is not 
obviated in the new exposure, since there are two exhaust 
pipes on the roof, which, however, are in such position as to 
affect the thermometers with southeasterly winds only. 

The wind velocity on the Manhattan Building was too low 
with westerly winds, owing to the shielding effect of the 
tower. The present exposure of the anemometer is excellent 
in all respects. 


Comparative thermometer readings, New York City. 


8 A.M. 
Maximum. Minimum. Dry. 
Be 5 ae | § 
= = | 26 3 } Ow | = i 
Date. | es | 2 | BS | 3 | 2 
So} 2/6 Zz a A 
1898. | 
October 7... | 61.8) 41.8 52.6) 54.0 4, 55.0 «50.0 44.0 
October 8...) 62.0) 63.9) 58.0) 58.7 7 62.0 61.8 -—v.2 
October 10....| 63.0) 64.7) 41.7) 488!) 521 438.3 59.0 521) +21 
October 11....| 63.3) 64.0) 40.7) 58.2) 57.1) —1.1) 64.0 
October 12..../ 68.0| 68.2) 40.2) 59.5 59.7 402 61.0 68.1 +21 
October 13....| 58.0} 41.2 | 46.8 49.0 51.1 42.1 
October 14....| 56.2) 59.5) 43.3) 53.0 54.0 41.0 562 595 43.3 
October 15....) 58.0/ 59.1) 41.1) 44.0) 45.0 41.0 46.5 49.0 
Mean ...... sees $0.9 +2.1 
1998, | | | 
October 7..... 62.8) 64.0) 44.2 ..... 50.5) 59.9) +0.4 
October 8....| 69.7%, 64.8| —4.9t 62.0; +40.3/ 61.0) —2.7+ 
October 9... 68.8 69.2 | 85.0) 84.1] —0.9] 68.0) 646.7) +1.7 
October 10.... 60.1 62.0 1.9 50.0) 52.1) 42.1) 582) —0.2 
October i1...., 68.7 | 69.8) +1.1 | 63.3) 64.0) 40.7) 66.5 66.3) —0.2 
October 12..... 66.9) 68.0) +1.1 58.0) 58.6) 40.6) 58.0 586 +0.6 
October 13...., 60.0; 61.8) 41:8) 49.0| 511) +21! 540) 55.5 445 
October 14... 60.9) 62.9) +2.0/ 56.2) 58.0) 58.6) +0.6 
October 15..... | | 46.5 49.7) 51.0 41.3 
| | | | 


* Too high; affected by steam from exhaust pipe 66 feet distant. t+ Not included 
in the mean. ¢ Probably also affected by steam. 


Comparative anemometer readings, New York City. 


Hourly wind movement (miles per hour.) 


7a.m.to8a.m. 1lp.m.to2p.m. 7p.m.to8pm. Total 24 hours. 


Date. ine 
| } | 
1898. | 
October 8... 4 5] 4/—1| 8| 
October 9... 7 12 45) 0 10 9 177, 27 + 80 
October 10... 8 8 13) 4] 4 0) 236 — 
Octoberi2... 10) 15 +5 > 34 418) 9 18 +9) 200) 488 +198 
Octoberi8..., 7] 4/—8] 177] 4 
October 13) 13 2) 304) 452) + 58 
is...) 16) +12) 2) 82) +12 | 362 | 629 +267 
} | | | | 
Mean...... | er | 2.6 | MB | 2.5 


that sometimes overshadows all other influences. The differences 
between the old and new stations, as shown in Mr. Henry’s tables, 
representing only one week in October, throw no clear light on the 
relations that may exist at other times of the year; they constitute 
merely one point in the annual curve that would be given by further 
observations.—Ep. 

The board on public works of the city of New York has kindly 
permitted the installation of a thermometer shelter in Battery Park, 
a half mile south of the office, and arrangements will soon 
completed for comparing temperatures near the ground in this park 
with those on the roof of the new office.—Eb. 
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HOT SUMMERS AND COLD WINTERS AT WASHING-~ | temperatures rose to 90° F. or above. The observations were 
TON, D. C. all made in the Signal Service or Weather Bureau thermome- 

By Mr. Frank Grutam, of the Climate and Crop Division. ter shelters, elevated from 30 to 60 feet above the level of the 


As the summer of 1898 seemed remarkably tedious, hot, and street. During the first few years these thermometer shelters 


oppressive to many persons, I have compiled the accompanying with“ bd ‘cine 


table, which will be convenient for reference when discussing | jo, were used, 80 that the interior was better ventilated ; 
the extremes of weather. As we often hear the old saying, | but it is not likely that this has affected the minimum tem- 
“a warm summer brings a cold winter,” this table will be | peratures, which occur in the still air of the morning, although 
of interest in showing the truth or falsity of this expression it may have had some influence on the maxima. It is believed 
so far as our Washington City climate is concerned. This that the maximum thermometers used in recent years have 
table shows the monthly mean of all the minimum tempera- been more accurate than those of earlier years, which may 
tures during the cold months—January, February, March, explain the fact that there seems to have been fewer maxima 
November, and December—and, also, the number of days on above 90° of late years than formerly. So far as we can judge 
which the minimum temperatures fell to 20° F., or below. from this table, the summer of 1872 is the hottest since the 
It also shows the monthly mean of the maximum tempera- work of the Weather Bureau began, and certainly that sum- 
tures for the warm months—May, June, July, August, Sep- mer exceeded all others in its record of malarial and typhoid 
tember—and the number of davs on which the maximum fevers. 


| 
Cold months, | -——-——_ee tempera Warm months, maximum temperatures. ~~ 

January. | February.| March. May. | June | July. | August. | 

23 3 23 2 22 23 8 2 

88 | 88/3) 82/5/88 5 | 8815) | 88) | 88 
| | 

1872... 2.3 2.4 2.8, 78.5 4) 8.3 12 91.9| 21) 89.3! 17 | 79.3 4] 33.0 228 12 1872 
1878. | 2.8 2.4) 31.5) 49 73.4) 4/ 86.2) 91-1) 8.6) 7.6, 825) 325, 1873 
1874.. 31.1 2.0 5) 84.5 74.0 2; 86.7, 12) 87.3! 82.9; 7.1 8] 35.1 0.1 1874 
1875..| 21.7 | 19.6) 17) 31.5 3] 74.3 83.0 7| 80.0 1| 74.2 1] 33.7 1 30.5 5 | 1875 
1876.. 31.6 6| 2.2 8 31.3 3] 74.4 8.8 8| 89.3) 72.4 39.3 0 19.7 16 1876 
1877... 21.6 11, 30.9 1); 3.3 4] 72.0 6 $3.3 4 87.0 9 86.1 75.4 0} 38.6 34.9 1877 
1878.. 26.1 7) 82.5 39.9 71.4 0; 7.0; 1) 9.3) 21) 84.2 77.4 1] 37.9) O | 2.1 1878 
1870..| 22.6/ 11) 9.6) 7/| OF 7.4) 87.8| 7.3) OF 37.0) 338, 1879 
1880..; 33.9 31.6 38.2 Of 81.5 6 8.3 10 87.0 83.9 6 78.0 41328 4 18.6 12 1880 
1881..; 2.2) 21.3 33.3 77.2 5 8.4) 3 8.2 88.3 12 88.2 125 84.7 84.3 1881 
1882... 26.3 8 82.5 1 36.6 68.4 84.5 6 86.2 10 82.7 77.7 3] 35.8 26.6 6 1882 
1888... 23.3) 11) 209 0 5) 748 1 8) 6) 8.7) OF 88.4) 
1864..| 22.7) 32.9) 2) 34.8 8] 75.3 84.1 6 5) 84.3 3 83.3 7] 35.5 0 2.7 6 1884 
1885.., 24.8) 11, 19.5) 15 2.6 71.2; 90.8) 4) 87.9 15/| 82.6 73.6 1] 38.7 0 380.4 1885 
1886.., 22.4 12) 24.0) 12) &.2 2] 70.7 0 78.3 82.0 3 78.5 1] 36.8 0; 22.9 13 1886 
1887..| 23.5 12) 81.1 30.8 0 0 81.0 4 89.0 13) 74.3 1] 35.6 0 2.8 3 1887 
1888... 22.7 18 27.9; 6) 29.0) 71.3, 0} 8&5) 8) 85 4) 85) 8) 6.7, OF 3999 1888 
1889... 32.0!) | 24.7) 7) 8.1) OF 74.8 7.1; 1) 88.4 4; 81.38; 1) 7.4 39.3 0 36.3 0 1889 
1890.. 35.8 2) 35.7) O 827, 73.1 8-3 5) 82.0 2 76.0 1] 38.8 27.4 6 1890 
1891... 30.5 34.3) 2 324) 3] 70.6 0 4, 80.6 0 82.7 79.8 1] 34.4) .2) 33.3 3 1891 
1802.. 9) 5 31) 17 738 O 82 7) 84 8) 8.7) 6) Of 35, O 10 1892 
1804..; 16.5 21) 27.4) 4 384) 72.0 81.5, 87.1) 10) 84.9, 6) 74.5 3.4 O 2.6 3 1893 
1804... 31.1) 1 28.2 | 4) O| 881! 15) 82) 4 38.5 | 0; 38 1994 
1895.. 2.7) 9) 18.3) 16) 33.7) Of 71.9) 4) 816 5 821 4° 87.6) 11) 88.0) 383) 81.5) 5 1895 
2.5, 4) 5 2.4) 6) 6 7.9) 2) 83 8) 860 10 1) 47 405) 0 69 > 7 1896 
1897... 23.2) 36.2 72.3; O| 78.9 2) 85.5 6 83.3 2) 7.7) 37.3) 0 305, 1897 
1898.. 29.6 2 | 25.9 7 40.4 Of} 73.9 | 1 84.1 9, 87.9 85.7 11 81.4 5] 35.6 0 forerecsienoee 1898 


A FORM FOR THE RECORD OF CLOUD OBSERVATIONS. each day. We give below two specimen pages. The first is 
W. C. | that compiled by the Editor from Mr. Richards’ morning and 

The Editor has received from Mr. G. W. Richards, the en- evening records during September, 1898; the second is the 
thusiastic observer of clouds at Maple Plain, Minn., a copy record for each hour of one day, Friday, October 15, 1869, at 
of his very complete record for 8 a. m. and 8 p. m., seventy- the Cincinnati Astronomical Observatory, where an hourly 
fifth meridian time, for the month of September, 1898. This record was kept up for about one year by the Editor and 
is given in tabular form and is accompanied by numerous Prof. Thomas Russell. The monthly form shows the sequence 
circular figures showing the cloud directions, similar to those of cloud formation in connection with the movement of high 
published in the MontHLty WEATHER Review for March, 1898, and low areas. The hourly form shows the diurnal sequences 
age 106, and Chart XII. In place of this latter style of depending on insolation. On the left hand side of the table 
illustration, which is easy enough to sketch in the daily book the names of the clouds are arranged in the ordinary order 
of observations, but is rather expensive to publish, it is quite of altitude. The approximate altitudes are quoted from the 
customary for observers to merely record in writing or sym- fourth edition of the chart entitled Description of Cloud 
bole the names of the visible clouds and their direction of Forms, recently published by the Weather Bureau. These 
motion. However, a record of this kind is not sufficiently descriptions are also published in the Instructions for Ob- 
graphic to easily give a comprehensive view of the daily suc- servers, pp. 18-20, of the edition of 1895. The terms used 
cession of cloud phenomena. Mr. Richards’ tabular form is at Cincinnati were nearly the same as these international 
better, but it occurs to the Editor that the following slight ‘terms. The remaining columns of the table show the kind, 
modification of his table will be very helpful to the student and, sometimes, also the area covered by any particular kind 
and constitute a useful form for daily record by the observer, of cloud and the direction of motion of the clouds at each 
although it requires considerable space in printing. The hour of observation. By always entering any one kind of 
idea consists simply in.devoting a page or two of the original cloud on its appropriate line, we are enabled to omit the 
manuscript record entirely to the cloud work of the month. abbreviations for kinds, and by glancing over the table from 
If observations are made hourly a page would be needed for left to right we see easily how the kinds and quantities and 
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6:0 6 6.4 


p.m, 


6. 2 4 6.4 

2 6.6 8 6 8 


, 16th, 17th, 17th, 18th, 18th, 19th, 19th, 20th, 


10a.m. 11a.m. Noon. 1p.m. 2p.m, 3p.m. 4p.m. 5 


3 


p.m. a.m. p.m. a.m. p.m. a.m. 


ae 


p-m. a.m. 
8a.m. 


5, 1869. at Cincinnati Observatory. Local mean time, civil reckoning. 


p.m. 


a.m. 3a.m. 4a.m. 5a.m. 6am. 7a.m. 


ee 868 6 28 


p.m. 


The hours of observation are 8 a. m. and 8 p. m. central time, or 7 a. m. and 7 p.m. eastern time. 


2.64 68.6 2 2.6 
864 64 6) & 


a.m. 


Oth, | 10th, 11th, 11th, 12th, 12th, 13th, 13th, 1th, 14th, 15th, 15th, 16th 


68.6 6 


Monthly record of clouds at Maple Plains, Minn., September, 1898. 


p.m. p.m, 


lam. 


tude, 


| Mid- 


-m. p.m. a.m. 


Alti- 


| 


Clouds. 


Clouds, 


rro-stratus . 
rro-cumulus 
to-stratus .. 
to-cumulus. 
Strato-cumulus 


Cumulus...... 


Cirro-stratus... .... 
Cirro-cumulus..... 
Alto-stratus .......... 
Alto-cumulus ........ 
Strato-cumulus... .. 
Cumulo-nimbus........ 
Fracto-nimbus, or 


Cumulo-nimbus ‘ 
Fracto-nimbus or 
ox 


Nimbus...... 


A 
A 


altitudes change from hour to hour and day to day. The 
color of the sky between the clouds is quite an important 
item, and is entered on the topmost column as it was always 
given in the Cincinnati record. 

The record of local cloudiness given in these tables is as- 
sumed to refer only to that portion of the heavens within 60° 
of the zenith. The record of clouds within a few degrees of 
the horizon seems to need a separate table or circular dia- 
: || grams at the bottom of the columns in this table. The mere 
: || fact that a cloud bank exists in some distant portion of the 
horizon may, however, be entered on the bottom line oppo- 
sitecb. The abbreviations that enter the table proper are 
quite simple, viz, c=clear; cl.=cloudy; 1.b.=light blue; 
d.b.=deep blue; h.=hazy; s.=smoky; n.—north; s.=south; 
e.=east; w.=west. 


IN MEMORY OF PROF. WILLIAM FERREL. 
By P. Connor, Observer Weather Bureau, Kansas City, Mo. 

The late Prof. William Ferrel directed in his will that his 
library, which contained so many valuable works on meteor- 
ology and astronomy, be given to the Academy of Sciences 
of Kansas City, Mo., for use as long as that organization exists ; 
but that in case of its dissolution the library should go to 
Park College, Parkville, Mo., about eighteen miles north of 
Kansas City. 

The Academy of Sciences having received the library, 
placed it, together with the other collections of the Academy, 
in what is known as the “ Building of the Scarritt Training 
School.” At the present time, the Academy is holding its 
meetings in the new public library, and is making an effort 
to have Ferrel’s library transferred to that building, in order 
to make it accessible to the public. The library consists of 
at least two ordinary wagon loads of bound volumes, pamph- 
lets and manuscripts; it is almost altogether technical, and 
must be of little consequence in a training school for nurses 
and religious workers. It should be set apart and catalogued 
as a distinct section of the public library for public benefit, 
but remain, of course, the property of the Academy of 
Sciences, in order to comply with the provisions of the will. 

It will interest many of the readers of the MonrTaiy 
WeaTHER Review to learn that Professor Ferrel is buried in 
a very attractive location in the Cemetery at Maywood, Kan- 
sas, in a spot selected by himself not long before his death. 

The modesty and simplicity which characterized Ferrel’s 
earlier life were manifest to the last. When he realized that. 
the closing paragraph of his life’s story was being written, 
and that the rosy tints of the sunset of life would soon dis- 
solve into the velvet darkness of death, his simple sensitive 
nature desired that no stone be erected to direct the attention 
of the world to the little mound beneath which he slept. 
Subsequently, however, his brother, Dr. Jacob Ferrel of Kan- 
sas City, honored the Professor’s memory by erecting on the 
grave a large and handsome monument of Vermont granite. 
It affords me much pleasure to be able to send a photograph 
of the monument. (See Chart XI.) 

Although Professor Ferrel’s life was appropriately noticed 
elsewhere at the time of his death (September 18, 1891), yet 
nothing of the kind seems to have been published in the 
MontTHiy WEATHER Review, and I therefore venture to sub- 
mit the following brief items. 

Some biographical sketches in possession of his nephew, 
Mr. C. M. Tabler, Maywood, Kans., state that Bethany Col- 
lege, West Virginia, offered him the chair of mathematics 
when he graduated, in 1844, but for some unaccountable rea- 
son the offer was refused, and instead, Ferrel went west, to 
Liberty, Mo., and there engaged in school teaching for two 
years. Thence he went to Allensville, Todd County, Ky.,and 
taught a private school for two or three years. From Allens- 
ville he was called to take charge of a commercial and high 
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school in Nashville, Tenn. In 1857 he resigned this to accept 
an appointment as assistant in the preparation of the Nauti- 
cal Almanac, and thereupon removed to Cambridge, Mass. 
His subsequent career is well known until the time he left 
the Government service in 1887. After that he made his 
home in Kansas City, Mo.. 

While visiting a sister in Martinsburg, W. Va., he was 
attacked by “Grippe,” from which he never fully recovered. 
Later he was attacked by dropsy, which was the immediate 
cause of his death. Three months before his death he went 
west on a visit to his nephew-in-law, C. M. Tabler, Maywood, 
Kans., but death was in close pursuit and he never returned. 

William Ferrel was of Scotch-Irish descent. His grand- 
father came from the north of Ireland to Pennsylvania and 
married an English woman named Veach. Their son, Ben- 
jamin, married Nancy Miller, whose union was blessed with 8 
children, the professor being the eldest. Professor Ferrel 
was a man actuated by asingle and serious purpose, to accom- 

lish which, he inbored with unswerving fidelity. From his 

oyhood years until old age and disease combined to give his 
ceaseless spirit rest, his life was one long line of direct pur- 
pose and pursuit in the interest of science. He was a man of 
extreme diffidence and seclusion, who made companions of 
books, and found pleasure in studying the problems of na- 
ture rather than in the social circle of relatives and friends. 
His whole career shows not the slightest tinge of romance or 
sentimentality. Humor or frivolity found no lodging in his 
master mind. The “little nonsense now and then ” alleged 
to be “relished by the wisest men,” was not appreciated by 
this philosopher. He wasa man without prejudice or wordly 
greed; without “ hobbies” or side issues. e met with ob- 
stacles to the fruition of cherished plans, yet disappoint- 
ments did not discourage him. 

In early life he joined the Campbellite Church (a reason 
given for his having eutered Bethany College, whose founder 
was Alexander Campbell, founder of the Campbellite Church ), 
but in later years he adopted Unitarianism, and after going 
to Kansas City to reside permanently, he attended that church. 

At the time of his death, a conservative estimate of his 
estate, not including his library, placed it at about $30,000, 
invested in improved and unimproved property in Kansas City, 
Mo., Hutchinson, Kans., Richhill, Mo., and Washington, D. C. 


MEXICAN CLIMATOLOGICAL DATA. 


_ Through the kind cooperation of Sefior Mariano Barcena, Di- 
rector, and Sefior José Zendejas, vice-director, of the Central 
Meteorologico-Magnetic Observatory, the monthly summaries 
of Mexican data are now communicated in manuscript, in ad- 
vance of their publication in the Boletin Mensual; an abstract 
translated into English measures is here given in continua- 
tion of the similar tables published in the MonrHty WEATHER 
RevIEw since 1896. The barometric means have not been 
reduced to standard gravity, but this correction will be given 
4 — aoe date when the pressures are published on our 

art ly. 


Mexican data for October, 1898. 
Prevailing 
| 48 Temperatare. | 3 direction. 
| Peet. | Inch. | | Inch. 
Leon (Guanajuato)... 5,934 | 24.32 | 80.1 | 87.2 | 62.1 54 | 0.77 | ene. ne.,@ 
Linares (New Leon) . 1,188 | 28.76 93.2 | 44.6/ 75.0) 70/| T. | sse. ne. 
Masatlan......-...... | 29.82 | 90.0 | 71.8 | 83.0) 80 | 9.95 | nw. ne. 
Merida (Yucatan).... 50 | 29.90 96.8 61.9 77.0| 81 6.87 / n. n. 
Mexico (Obs. Cent.).. 7,472 23.00 | 74.3 38.3 | 57.7 62 | 0.21 | nw. ne. 
Morelia (Seminario)..| 6,401 | 23.99 | 77.4 41.5 61.5 69 | 0.57 | ene. e. 
cade 25.08 84.0 42.4 66.2 66 | 0.88 nw. ne, 
Puebla (Col. Cat.) ...| 7,112 | 2.32 | 77-9 34.7 60.8 65 | 2.35 nne. 8. 
Taxpan (Vera Cruz).|....... 30.32 93.2 54.0 75.7 78 | 1.31 | ne. e. 
acatecas ..........+. 8, 015 | 22. 54 | 80.6 | 82.7 | 59.0) 62 0.61 | e. e. 


OBSERVATIONS AT PORT AU PRINCE, HAITI. 


Through the kind cooperation of Prof. T. Scherer of Port 
au Prince, Haiti, the meteorological observations taken by 
him at 7" 12” a. m., local time, or noon, Greenwich time, are 
communicated in manuscript for early publication in the 
Montaty WeaTHER Review. The original reports are in 
metric measures; the conversions are by the Editor. 

The barometer is 119 feet above sea level; its readings 
have been corrected by Professor Scherer for temperature 
and elevation, and also since July 1, 1898, for gravity; this 
latter correction is —0.064 inch; the thermometers are 6.7 
feet above ground; the rain gauge, 7.2 feet above ground. 
The wind velocity is given in miles per hour. 

The position of Port au Prince, Haiti, is latitude 18° 34’ 
N., longitude 72°21’ W., or 4" 49" west of Greenwich. Ad- 
ditional records for this station are published in the annual 
volumes of the Central Meteorological Institute at Vienna. 


Observations at Port au Prince, Haiti. 
SEPTEMBER, 1898. 


| Preceding 24 
Pressure Wind Clouds heures. 

E © 8 |s| & & 

| | 

| 0 | | | | © | Ine. 
29.84, 29.96 78.6 72.1 68.2 72 e. | 2 cs 89.6 72.1 0.00 
29.82) 29.94 79.5 73.4 69.8 73 | 2 cs 94.3 72.3 0.09 
3.....| 29.80) 29.938 73.4 70.2 68.2 84 ...... 0 cs ) ay 89.2 75.0 0.10 
4. ....| 29,82) 29.94 77.2, 73.2; 70.9 82 ese. 7 cs 1 e. 73.2 72.9 0.00 
5.....| 29.87, 29.99) 79.5 72.7 68.5 70 se. 9 es | 91,2 72.5 0.00 
Binssa 29.85) 29.98 74.8 72.3 71.2) 90... ... 0s le 94.3 72.5 0.00 
Fosse | 29.80 29.93 74.5 70.3 67.6 80 se. 5 k Miviceneneses 90.3 71.6 0.00 
29.80 29.93 73.9 70.0 67.3 87 ...... Ok 9.0 70.0 0.00 
29.80) 29.93, 73.8 72.9 74.1 97 e 2k 91.9 70.5, 0.47 
20...000] 29.80} 29.92 77.9 72.9 69.8 77 e 7 ks | 3 e. 85.3 70.3 0.00 
kant | 29.78) 29.91 73.8 71.6 70.3 89 ...... 0 es 6 nw 94.8 70.5 0.04 
Be | 29.75) 29.88 75.7 74.5 73.8 94 ...... 0 es 91.9 71.4 0.19 
1B. | 29.75, 29.88) 73.4 72.7 72.3 96 e. 2s 90.1 72.1 0.00 
14.... 29.74 29.87 76.3 74.1 72.7) 90 ...... 0k 0 wnw 87.4 71.1 0.00 
15. ....| 20.71) 20.84 77.2 74.8 78.6) 90 |...... 88.2 73.2 0.00 
| 29.76 29.89 77.4 73.8 71.8 88 ..... 0k 88.2 74.7 0.00 
29.82 29.95 79.0 74.7 72.3 87 ese. 5 es,k 2) e, se. 91.8 73.4 0.00 
2B..00 29.84 29.96 76.8 74.8 73.8 91 ...... Ok 6 sw,s 90.5 75.9 0.64 
19. ccc 29.81 29.93 78.1 73.0 70.2 77 e | 5 cs , reer 90.3 738.8 0.00 
WD. weee 29. 29.96 75.6 71.2 68.5 80 e 2k 6 ssw 90.3 73.0 0.10 
ee 29.80 29.93) 75.6 70.9! 68.0 78 ..... | Ok idactackess 87.6 71.4 0.00 
22..... 29.81 29.93 75.9 73.9 72.9 91 ...... Ok 8 ne. 87.6 72.3 0.00 
BB. 29.75 39.85 72.9 72.1 71.6 95 se. 2 es 88.9 74.1 1.34 
94. 29.76 29.88 74.5 73.0 72.1 92 ..... 0 kin 86.7 69.1 0.19 
Bis ccre 29.76 20.89 75.2 72.1 70.2 8 e. | 5k 9 ssw 85.3 72.7 0.00 
29.76 29.88 75.2 72.3 70.5 86 ...... 0 cs 89.6 72.0 0.00 
| as 29.77 29.89 75.9 73.0 71.4 86 ...... | 0 es vstateids 89.6 71.6 0.00 
Bao 29.75 29.88 70.0 76.3 74.8 87 e. 7 es 5 n 89.4 72.0 0.00 
29.71 29.84 76.8 75.0 73.9 91 ...... 0 5 88.7 75.6 0.00 
80. ....| 20.65 29.77 76.5 73.8 92 se. | 5 cs 87.3 73.9 0.00 
| | | — 

Means 29.78 76.1 73.0) 71.185.0...... 89.4 72.3)..... 


Nore.—According to the new form recently received from the Weather Bureau 
the above barometric pressure, reduced to sea level, has also received the correc- 
tion —1.57 millimeters for reduction to standard gravity. This correction was first 
applied for the month of July, and will be so continued hereafter.—T. 8. 

Apparently the gravity correction has also been applied by Professor Scherer to 
the barometric readings before reduction to sea level, so that in these columns we 
have the true local pressure as well as the true sea-level pressure. This is in ac- 
cordance with the instructions on Form 1040, which read as follows: 

“Under local pressure enter the observed reading of the barometer after correct- 
ing for all known sources of instrumental error, including capillarity, error of scale 
or zero point, temperature of scale or mercury, or of the vacuum box in the case of 
an aneroid, and the variations of the force of gravity from normal gravity. If any 
of these corrections are unknown or unattended to, please state that fact.’"—Ep.} 

The barometer is correted for temperature, instrumental error and gravity, and 
reduced to sea level for a height of 37 meters. 


OBSERVATIONS AT HONOLULU. 


Through the kind cooperation of Mr. Curtis J. Lyons, Me- 
teorologist to the Government Survey, the monthly report of 
meteorological conditions at Honolulu is now made nearly in 
accordance with the new form, No. 1040, and the arrange- 
ment of the columns, therefore, differs from those previously 


published. 
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Meteorological observations at Honolulu. 
SEPTEMBER, 1898. 


The station is at 21° 18’ N., 157° 50’ W.; altitude 50 feet. 

Pressure is corrected for temperature and reduced to sea level, and the gravity 
correction, —0.06, has been applied. 

The average direction and force of the wind and the average cloudiness for the 
whole day are given unless they have varied more than usual, in which case the 
extremes are given. The scale of wind force is0 to 10. Two directions of wind, or 
yalues of wind force, connected by a dash, indicate change from one to the other. 

The rainfall for twenty-four hours is now given as measured at 1 p. m. Greenwich 
time on the respective tates. 

The rain gauge, 8 inches in diameter, is 1 foot above ground. Thermometer, 9 feet 
above ground. Ground is 50 feet above sea level. 


| | 
During preceding twenty-four hours. 


5 Tempera- 
ture. -‘Tempera- Wind ats Sea-level 
Date. + & is 
. + + 
29.92 | 7 67.5182 73 |65 ne. 3 0.16 6 380.02 | 29.92 
29.94 7 67 84 71 64 64 ne. 4° 6 29.94 29.86 
Dixaess 29.88 66 84 72 6 68 #=nne 2 0.00 3 29.92 | 29.82 
Beccee 29.92 71 68 84 68 65 70 ne. 3 0.00 3 29.95 | 29.88 
29.97 | 68 71 65 64 ne. 3 0.00 2 29.99 | 29.93 
29.97 7. 69 St 66 66 ene. 2 29.99 | 29.91 
ere 29.98 76 68.5133 73 66 67 nne. 3 0.01 3 | 29.98 | 29.90 
29.99 | 7. 69 82 72 65 ene. 0.08 13 30.01 29.98 
29.95 | 72 68.5782 72 65 69 4ene-n 2.0.05 10 29.99 29.93 
Weeese 29.96 69 67 84 70 6 69 ~= nne. 2 0.00 1 | 29.99 | 29.90 
ll. 29.99 69 67 84 67 OF 74~ ne. 3 0.00 38 30.01 29.92 
12 29.98 7: 66 8 66 64.5 62 ne. 3.0.01 38 | 30.08 | 29.92 
, er 29.96 74 69 8 73 66.5 70 ene 4 0.04 4 30.08 | 29.95 
Biscece 29.98 7 68 8 72 66 68 ene 5 0.01 7 | 30.02 29.95 
15.....| 20.97 | 76 68 84 75 65.5 68 nne 6 0.01 6 30.01 29.93 
16.....| 2.92 | 75 70 83 74 6 66 ene-nne 4 0.04 4 29.97 | 29.89 
oe 29.89 7: 68 8 73 66 65 #=nne 4 0.00 6 29.94 29.86 
Woes. 29.95 74 68 84 7 65 64 | ne. 3 0.00 | 3-1 29.95 29.86 
19 -| 20.99 | 7 68 84 7 65.5 65 ne. 3 0.02 | 3-8 | 29.99 | 29.92 
..... 30.00 7. 68 & #7 65.5 65 ne. 3 0.01 6 30.06 29.97 
| ee 30.00 7 69 8 72 65 | 67 | ne. 3B) 0.05 6 30.07 | 29.97 
ee 30.03 7. 68 8 71 65 66 ne 4 0.06 5 30.08 30.00 
23....., 30.08 75 | 68 83 72 65.5 67 ne. 8 0.05 7 30.08 30.00 
29.98 72 | 70 8 7 66 69 ne. 3 0.04 2 80.07 29.97 
.....| B@.% | 7 67 83 71 6 66 ene 8 0.01 5 30.02 | 29.94 
.....| 2.9 | 75 68 82 70 67.5 72 ene 2 0.10 6 | 30.02 29.94 
.....| | 7 69 R27 68 75 nne 3 0.21 8 30.00 29.91 
29.94 7 | 68 7.5 72 ne. 0.16 6 29.98 | 29.89 
| 29.94 | 7 7 67 Cone. 0.08 6 29.98 29.90 
| 7 | 74 | | Ti ene 5 0.10 8 30.02 | 29.95 
Means, 29.97 73.2 |...... 83.3, 71.6 65.8 67.8, 30.00 | 29.92 
Monthly mean temperature (6+ 2+ 9) + 3 is 77.2, and the normal mean is 77.3. 
OCTOBER, 1898. 
1 30.01 7 69 73 5 0.06 5 30.04 29.95 
2 29.99 7 69 A 68.0 72 ene. 4 0.04 4 80.06 29.97 
29.95 7 69 84 73 66.5 67 ene-nne 0.08 30.02 29.93 
29.96 7 69 8 73 67.5 65 ne. 4 0.46 5 30.00 29.92 
re 29.97 75 70 80 7 67.5 7 ne. 4 0.09 6 30.038 29.95 
29.98 70 81 72 «467.0 71 ene. 0.25 30.08 29.95 
29.99 | 73 70 68.0 73 ene. 5 0.16 5 30.04 29.95 
8. 30.02 7 69.5 | 81 72 «| «67.5 73 ene. 5 0.235 9 30.07 29.98 
9 .| 90.02 | 7 69.5782 73 | 66.5 69 ene. 4 0.02 9 30.07 29.99 
10 - 90.03 | 7 69 81 74 | 67.0 69 ~~ ene. 5 0.01 6 30.09 29.98 
11 30.00 7 68.5 81 73 «666.0 67 ine. 4 0.01 4 30.09 29.99 
12 29.97 72 O&.5 782 7 66.2 70 ne. 8 0.02) 3 30.06 29.96 
| Pee 29.98 66 O4 2 71 65.2 74 nne. 8 0.05 2 30.01 29.91 
14..... 29.96 | 68 7 984 | 6 | 67.0 7 s-nne. 2 0.01 1 30.08 29.90 
Bessie 29.95 | 7 68 84 6467) «6466.0 65 ne. 8 0.01 5 | 29.97 | 29.90 
29,96 7 70 82 70 68.0 7 ne 20.11 3 29.97 29.98 
OP scccs 29.96 | 7 68.5 59 81 7 65.5 65 | ne 8 0.01 4 29.98 29.89 
Ti sccse 29.94 | 7 67 82 |_75 | 64.5 68 ne 3 0.00 4 29.99 29.92 
BD coe 29.90 7 68 82 |72 | 65.2) 67 | ene 3 0.00 8 29.97 29.88 
BP ecess 29.93 70 67 & 7 65.0 71 nne 3 0.00 9 | 29.96 29.86 
29.97 | 7 70 82  6F | 66.7) 7 ene 3 0.01 5 30.01 29.93 
22 29.94 7% 7l 8 $73 | 70.2 84 ne. 2 0.10 | 5 | 30.01 | 29.93 
enlaces 29.95 72 71 81 71 72.0 84 sw. 1 0.01 8 30.00 29.91 
24....., 29.96 68 67 8 72 70.2.8 | sw-n 1 0.19 5 | 29.99 | 29.92 
25 29.99 | 72 7 83 ¢7 68.0 73 nne 10.05; 2 30.02 | 29.93 
26 29.99 | 7 69 81 71 65... 70 nne 8 0.01 5 | 80.06 29.95 
29.96 7 68 81 74 65.0, 67 | ne. 5 0.00 30.04 29.95 
cose 20.94 69 68 82 | 74 | 66.5 68 | ne. 3 0.08 3) 30.01 | 29.90 
29.95 71 68.547 68 | 66.2; 73 ne. 3 0.04 8 30.00 29.89 
80.038 7 68 80 6°70) «63.2 | 0.08 3 80.05 29.95 
30.06 7 67 80 74 63.565 nne 5 0.00 83 | 30.08 30.00 
| | 
Means. 29.97 | 78.1 |...... 81.7) 71.6 
| 


Mean temperature for October (64+2+9)+3=76.3; normal is 76.6. Mean pressure for 
October is 29.98; normal is 29.97 

* This pressure is as recorded at 1 p. m., Greenwich time. +These temperatures 
are observed at 6a. m., local, or 4:30 p. m., Greenwichtime. {tBeaufortscale. § Mean 
for the daytime is 3.0. ‘ The mean during daylight is 4.8. 


OBSERVATIONS AT RIVAS, NICARAGUA. 


The records contributed for many years by Dr. Ear] Flint, at 
Rivas, Nicaragua, include barometric readings. His present 
station is at 11° 26’ N., 85° 47’ W. The observations at 7:17 
a.m., local time are simultaneous with Greenwich 1 p.m. The 
altitude of his barometer is 36 meters above sea level, but until 
the barometer has been compared with a standard it seems 
hardly necessary to publish the daily readings. The wind 
force is recorded on the Beaufort scale, 0-12. When cloudi- 
ness is less than ;5, the letter “ F,” or “ Few,” is recorded. 

This station is situated on the western shore of Lake Nica- 
ragua, not far from the eastern end of the western division of 
the Nicaragua Canal. The volcano Ometepe, on an island in 
Lake Nicaragua, is about 10 miles northeast of the station. 
Mr. Flint’s records occasionally mention the presence of clouds 
in the early morning on the summit of this mountain. 


Observations at Rivas, Nicaragua, October, 1898. 
OBSERVATIONS AT 7:17 A. M. LOCAL (8 A. M. EASTERN STANDARD) TIME. 


“ure. | Wind. Upper clouds. Lower clouds. ; 

a 

Date. | | ; 3 

| giz | & 

| lo | 
| sw. 4) sw. 0.09 
2.. | 78.5 | 75 | se. | 9 | se. 0.34 
8B | 80 | se. 5 | se. 1.60 
79 | se. 10 | se. 0.55 
78 74 sw. 10 | se. 0.09 
| se. | 8 Few se. 0.23 
7 73 nw. 8 | se. 0.08 
76.5 | 73 sw. | ks. 10 | sw. 1.91 
o| | 73) sw. | sw. 0.80 
WD 73 70 | sw. 10 se. 0.63 
7 | 73 | sw. 9 sw 0.48 
7 Tim | Ora BiB 0.00 
76 73) sw. 10 | sw 0.00 
BB 76 sw. sw 1.57 
7 73 se. 10 se 1,65 
7 | 74 | se. 10 se 2.56 
76 | se. 10 | se. 0.00 
18... | | 73 sw 10 | sw 0.30 
7 | 7/| se 10 sw 0.89 
2 7% 74) sw 10 sw | 1.22 
76 «73 sw ks 5 | sw 1.75 
a 7% | 73| sw. 10 | se 1.78 
| 74 | se. 10 | se 0.00 
74 se. 10 | se 0.12 
| se. 10 | se 0.47 
77 73 | s. | 10 se 0.00 
|74 | sw. 10 | se 0.98 
73 @ise. | | Few) 0.00 
7% | 73) sw. | ne. 0.79 
7 sw. | | 5] BW. | 0.00 
| 


OBSERVATIONS AT 8 P. M. LOCAL (9 P. M. EASTERN STANDARD) TIME. 


| | Wind. Upper clouds. Lower clouds. 
; a 
| 
79.5| 7)sw.| 
-| 79 78 | 8. | 
79 75 se. O1 | B 
79 76 sw. | Wi GB. 
-| 977.8 | se. 8. 
-| 77 | 74] se. 
-| 7.5 | 72) sw. 
77 | 74) sw. 0}. 
| sw. 0. 
74 | sw. 
. 7 75 | sw. 
.| 78 | Se. 0. 
77 74) 8. 0. 
- 76 73 | se. 0 
- 76 73 | se. 0 
7 | 74) 0 
76 73 sw. 0 
7% | 0 
78 | 76\ sw 0 


8 
| 

| 

2... eee 

soe 
4... Ses 
5... eos 
6... 
9... 
10 .. ove 
oes 
12... 
13... eee 
iss 
15... 

16... os 
i... 
18... eee 
19... 

| 21... 
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Observations at Rivas, Nicaragua, October, 1898—Continued. 


OBSERVATIONS AT 7:17 A. M. LOCAL (8 A. M. EASTERN STANDARD) TIME. 


| 
"ane Wind. Upper clouds. 
pase | | § 
& | | & = 
< < a 
° | | 
78 74 8e. 0 cs. 6 se. 
cove 77 74 | se. es. 5 se. 
78 7 sw. 0 8 | e. 
77.5 74) sw. es) sw 
78 75 sw. 0 | sw. 


| Lower Clouds. 
~ 
of 
: 3 
| i < = 
10 se 
10 se 
10 se 


Sth, slight earthquake, 9:43 p. m.; 13th, slight earthquake, 4:10 a.m. Every night 


calm. 


Wind. | Upper clouds. | Lower clouds. 
wr . e 
| 3 | § of 
8 er ig | | 
| & = | = & 
| o | | | 
80 76 sse. | ak 10 | sw 
78 74 sse. 1 | | 2 se. 
78 74 ese 1 | ck. sw. k. se. 
76.5 | 74) sse. | k. | sse 
| sw. O\cs. | sw. e. 
76.5 73 one. 0 | ck. | cocces 
73 | 74| se. lk. | se 
7.5 | 73 nw. ks. | 10| se. 
os 74 «| sw. | k. 5 se. 
76.5 73 BW. O ks. | 10° sw. 
| 74.5) 72 sse. | k. 10 sse 
7% | sw. J k. 10 sse 
16 7% sw. ks. 9 sw. 
76 | 73 | se. ks. | se. 
Wee 79 75 se. ks. | 10) se. 
| 76 | 73 | se. Ojas. | | k. se. 
75 74 | se. @ n. | 10) se. 
7% 74) nw. hance | ks. 10 w. 
|%7 73 | sw. k. | sw. 
96 76.5) 73 sw. kks. 9 sw. 
75.5 73) sw. Kks. |.....- sw. 
TE BW. |W Be Few sw 
| 78 76 sw. k. |Few sw 


OBSERVATIONS AT 8 P. 


Observations at Rivas, Nicaragua, September, 1898. 
OBSERVATIONS AT 7:17 A. M. LOCAL (8 A. M. EASTERN STANDARD) TIME. 


BS 


M. LOCAL (9 P. M. EASTERN STANDARD) TIME. 


Daily rainfall. 


Wind. Upperclouds. | Lower clouds. 
gi a | Sila 
= 6 uw i¢i a 
lo | | | 
| % 
79 75 | 
177.6 | 7% 
| % sw. 
| 73 74 se. 
| % se. 
78 73 se. 
179.5 | 7% se. 
7 | 7% 0 sw. 
77 \ew.| ... 10 sw. 
7 | 74) ew. Ly k 
| 78 | sw. | @ lee dete sce | 8. 
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Observations at Rivas, Nicaragua, 18/8—Continued. 
| OBSERVATIONS AT 8 P. M. LOCAL (9 P. M. EASTERN STANDARD) TIME. 
Wind. Upper clouds. Lower clouds. 
| | 4] Si a 
| o | 4 
Wo 79 76 sse. O a Few 
80 76 «se. B 10 se. se 
78 «| 75 | se. @ k. 10 
78 | 7 sw. O sees! k. 10 
QD... | 78 75 sw. O ks. 


_| 30th, no rain fell; greatest fall in one day, 5.00 inches, on 22d. 


CLIMATOLOGICAL DATA FROM PLAYA RICA, 
ECUADOR. 
By Mr. D. C. 


We are indebted to Mr. D. C. Stapleton, Vice President of 
the Playa Oro Mining Company, at Playa Rica, Ecuador, for 
the following interesting climatological summary : 


Our office here is located on the Santiago River a trifle less than one 
degree north of the equator and about 40 miles inland from the 
Pacific coast, at a known elevation of 260 feet above the sea; from 
this point toward the sea the river falls 200 feet in the first 23 miles. 
Above here the river ascends very rapidly—a rfect mountain 
stream—but carrying a large volume of water. The surface of the 
earth is most densely wooded, impossible of penetration in some parts 
until a trail has been cut out with machete and axe and is very rough. 

We maintain on our estate four weather stations, looked after by 
interested persons, who record the readings of the thermometer three 
times daily, viz: 6a. m., 1 p. m., and 6 p.m. [local time ?—Ep.]. The 
precipitation is measured twice daily, 6 a. m. and 6 P m. Our stations 
are located as follows: (A) At our office in Playa Rica, elevation 260 
feet. (B) At Angostura camp, 4 miles above here, elevation 832 feet, 
in charge of competent men from the States. ((C) At Sepayito camp, 
6 miles distant from here, elevation 907 feet, in charge of an engineer 
from the States. (D) At Lapazo Grande camp, 7 miles from here, 
elevation 965 feet,in charge of foreman from the States. Excepting 
the difference in temperature, no doubt due to the difference in alti- 
tude, there is little difference in our records of the weather; possibly, 
also, we have more sunshine in Playa Rica than the higher up stations. 

The records at our office station (A) for the past six months may 
safely be taken as a fair general average, and will give a very good 
general idea of climatic conditions of this locality, and are as follows: 

April.—Total precipitation, 48 inches; daily average, 1.60. Rain fell 
every day; greatest fall in one day, 5.50 inches, on 17th; least fall on 
any one day, 0.10 inch, onthe 5th and 27th. Temperature, daily aver- 
age, 6 a. m., 73.5°; 1 p. m., 86.8°; 6 p. m., 79.6°; highest degree reached 
during month, 92°, at 1 p. m., of 25th; lowest, 71.6°, at 6 a. m., 19th. 

May.—True precipitation, 51.10 inches; daily average, 1.65; one owe 
Tem- 
perature, daily average, 6a. m., 75.3°; 1 p. m., 86.0°; 6 p.m.,77.1°. High- 
est degree reached during the month , at 1 p.m., 2dand 17th; lowest, 
72° at 6 a. m., 10th and 17th. 

June.—Total precipitation, 34.68 inches; daily average, 1.16; on five 
days, 14th, 16th, 7th, 18th, 20th, there was no rain—a long dry spell— 
very unusual. The “oldest inhabitant’’ reports, it is said, ‘‘that at 
one time there were eleven consecutive days without rain;’’ all five above 
dates you would have recorded “ trace,” according to your system of 
marking. Greatest fall in one day, 4.02, 24th. Temperature, dail 
average, 6a. m., 73:3°; 1 p. m., 86.4°; 6 p. m., 74°; highest degree reached, 
90°, 1 p. m., 30th; lowest, 72°, at 23 morning and evening readings. 

July.—Total precipitation, 43.55 inches; daily average, 1.41; rain 
every day; greatest fall in one day, 4.10 0n 12th; least fall, 15.00, on 28th. 
Temperature, daily average, 6a. m., 74°; 1 p. m., 87°; 6 p. m., 75°; 
highest degree reached, 94°, 1 p. m. 5th; lowest, 72°, occurred 17 times 
at morning and evening readings. 

August.—Total precipitation, 30.59 inches, daily average, 0.99; two 
days, 9th and 28th, no rain; greatest fall in one day, 3.05, on 10th. 
Temperature, daily average, 6 a. m., 74.3°; 1 p. m., 86.7°; 6p. m., 75°; 
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highest degree reached 90°, 1 p. m., 13th and 25th; lowest degree 
reached, 72°, occurred at 13 morning and evening readings. 

September.—Total precipitation, 37.31 inches, daily average, 1.24; two 
days, 18th and 19th, no rain; greatest fall in one day, 4.74, on 9th. 
Temperature, daily average, 6 a. m., 73.9°; 1 p. m., 86.7°; 6 p. m., 75°; 
highest degree, 90°, on 30th; lowest degree, 72°, on 8 morning and 
evening readings. 

There is little to add to the above; nearly all the rain falls after noon; 
the moon is less visible than the sun; rare indeed is it that we are able to 


distinguish any constellation. There is very little or no wind. The any one. 


rain always comes from the west, and seldom accompanied by either 
thunder or lightning, but the month of September past was a very 
notable exception to this. Some of the peculiar pranks of our tele- 
phone system would indicate that there is plenty of electrical force in 
thesky. The effect of this climate upon the human system is rather 
surprising to most men; we have no fevers and no rheumatism, though 
we have in our employ men from many places from the northern part 
of the States to the southern part of Chile. Our physician has little to 
do and is as much surprised at the good health of the community as 
Our hygrometer (Mason’s) shows about 8°. 


> 


NOTES BY THE EDITOR. 


AMERICAN CLIMATOLOGICAL PUBLICATIONS. 


The Editor has noticed several remarks in various publica- 
tions to the effect that climatic data for the United States is 
very scarce and hardly to be obtained by European students. 


has organized climatological work in every State and Terri- 
tory, and that for many years past there have been published 
monthly reports which are now known as the “ Section Reports 
of the Climate and Crop Service of the Weather Bureau.” 
Each of these reports contain from four to eight printed 
leaves, and gives the rainfall, the maximum and minimum 
temperatures for each day of the month, and for each sta- 
tion in the section or State, as also in another table the gen- 
eral climatological data and oftentimes excellent articles on 
local climatic peculiarities. When these monthly reports 
are bound up together with the Annual Summary, there re- 
sults a volume of from fifty to a hundred large quarto leaves 
or 150 pages of material for the study of the climate of eac 
section, and as there are about fifty sections, it may be said 
that the climatological data for the United States, as pub- 
lished in detail, would make an annual volume of 4,500 pages 
of tabular matter and 1,300 pages of charts. Additional 
matter is also given in the Monraty Weatuer Review, 
published at the Central Office in Washington. Nothing 
comparable to this is done by any other nation in the 
world. In India the rainfall data is collected together in a 
similar way, monthly, for each province, and the collected 
reports constitute a large volume of rainfall date. But the 
United States does the same for both temperature and rain- 
fall, as well as for other climatological elements. The sum- 
maries, as given in the MontH_ty WEATHER REVIEW, present 
only the broadest features of the local climates. 

Each section prints from 50 to 250 copies of its monthly 
reports, according to the demand in the respective States, 
and we suppose that there has not been sufficient energy 
shown in distributing these reports to institutions outside of 
each State, otherwise the meteorologists of Europe would have 
realized the great work that has been accomplished in pub- 
lishing this American data. We respectfully suggest to the 
section directors that they urge the observers to retain com- 
plete sets of these publications for the past few years, and 
that those who are willing to dispose of their sets offer them 
to the central meteorological bureaus and scientific libraries, 
where students of climatology may have access to this pre- 
cious material. 

It is very desirable that the section directors or other quali- 
fied persons should interest themselves in compiling general 
works on the climatology of each section, thus summarizing 
the data contained in the long series of section reports which 
are now so rarely accessible to the general student. 

The principal journals published in England, France, and 
Germany, whether they make meteorology, climatology, or 

‘geography a specialty, frequently comment in an apprecia- 


tive manner upon the work done by our State sections, in so | 


Probably many of those who are studying the climate of | 
America are not aware of the fact that the Weather Bureau | 


far as they have received their publications, and will cer- 
tainly appreciate every further step that is taken to set forth 
the peculiarities of our various local climates. 


BACK NUMBERS OF THE MONTHLY WEATHER 
REVIEW. 


_ The Secretary of the Canadian Institute, Toronto, Canada, 
desires to complete his library set of the MonraLty WEATHER 
Review by obtaining the first fifteen volumes, 1873-1888. 
Any voluntary observer having a set to dispose of will confer 
a favor by informing the Chief of the Weather Bureau. 

In general, the recipients of the Monraty WeatHeR ReE- 
VIEW will do well to preserve their sets in good order and 
offer them to libraries or second-hand book dealers if they 
ldo not wish to retain them for their own use. It is already 
quite impossible for the Weather Bureau, or the Superintend- 
-entof Public Documents, to supply the demand for past vol- 
‘umes, as no great stock is kept on hand. 


— we. 


NOTES FROM THE VOYAGE OF LA PEROUSE. 


We are indebted to Mr. O. J. Klotz, chief astronomer of the 
Department of the Interior, for calling our attention to the 
instructions prepared by the Academy of Sciences at Paris 
for the guidance of the astronomers and others who accom- 
panied J. F. G. de la Pérouse in his voyage of exploration 
during the years 1785-1788. The Editor thereupon examined 
those volumes with the following results. Owing to the com- 
plete destruction of his ships, with all on board, the final 
results of the work accomplished by these distinguished men 
has been lost tothe world. But occasional reports were made 
during their progress, from time to time, so that the National 
Assembly of France was able to publish a very important 
account of the voyage around the world. An English edition 
of this was published in 1799, in two volumes, from which 
we will make some extracts. The vessels were named the 
Boussole and Astrolabe. The principal scientists were Dagelet 
and Monge,as astronomers, De Lamanon and Dufresne, natu- 
ralists,including meteorology. The instructions given by the 
Academy were signed by Condorcet, as secretary, in March, 
1795. These instructions give an interesting picture of the 
views entertained by the best men of that time as to points, 
some of which have not even yet been elucidated. The me- 
teorological instructions will especially interest the readers 
of the Monraty WEATHER REVIEW: 


METEOROLOGICAL INSTRUCTIONS IN 1785. 


‘It (the heaton also invites the navigators to kea@p an accurate 
register of the height of the barometer in the vicinity of the equator at 
different hours of the day, with a view to the discovery, if possible, of 
the quantity of the variation of this instrument owing to the influence 
of the sun and of the moon, this variation being there at its mazrimum, 


‘See Vol. I, p. 122. 
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while the variations, oat the ordinary causes, are at their minimum. 
It is unnecessary to remark that these delicate observations should be 
made on shore and with the greatest precaution. The navigators may 
ascertain, likewise, whether it be true, as some have imagined they 
have observed, that the mercury in the barometer is an inch higher on 
the western coast of America than on the eastern. 

The state of the atmosphere and its continual variations, the observa- 
tion of which is an object of prime necessity in a sea voyage, offer to 
the peraene a field of meteorological inquiries, interesting on account 
of the directions of the higher winds compared with those near the 
surface of the sea, to which they are not unfrequently opposite. 

The Academy, being informed that the navigators will carry with 
them a certain number of small aerostatical balloons, invites them to 
make use of them for the purpose of ascertaining the height at which 
the winds blowing in the inferior portion of the atmosphere change 
their course and the directions of their different currents. These ob- 
servations are agent wg important in the places where the trade 
winds prevail, the relation of which to the winds in the superior region 
of the air it would be curious to examine. 

The fluid on which our navigators sail will also attract their atten- 
tion by the different currents it offers to their notice. The Academy 
could wish that, on their return, they would transmit to it a summary 
of the important labors they will have undertaken to determine these 
currents, from a comparison of the course given by their reckoning with 
that deduced from observation, both in latitude and longitude. 

Besides these phenomena, which occur in the ordinary course of 
nature, the navigators may have opportunities of observing some that 
exhibit themselves only at intervals, such as certain meteors, and 
among others, the aurora borealis or australis. The Academy would 
wish them to observe the altitudes and amplitudes of these aurore. 

The cause that produces waterspouts is a matter of dispute, some 
attribute them to electricity, others consider them as the effect of a 
whirling motion contracted by a body of air. 

{On the latter hypothesis the centrifugal force of the molecules of 
air at a distance from the axis of rotation must diminish the pressure 
of those which are near the axis, oblige them to let go the water they 
hold in solution, and occasion a cloud, the form of which will be 
nearly that of a revolving solid, and the drops of which will be quickly 
dispersed by the effect of the centrifugal force. The pressure of the 
air of the aap ap not being diminished in the direction of the 
axis of rotation, the air must be perpetually renewing itself, by arriv- 
ing at each extremity of the axis, and from the diminution of the 

ressure it must keep up a continual precipitation of water in the 
interior part, which will last as long as the duration of the whirling 
movement, and the quantity of which will depend on the velocity of 
this movement and the body of air affected by it.] 

The navigators will be very attentive to observe all the circumstances 
that can lead to an explanation of this singular phenomenon. 

The navigators will not want opportunities of making a great num- 
ber of interesting experiments on the different degrees of temperature 
of the sea, and its saltiness in different parts, and at different depths, 
the specific gravity of its water, its different degrees of bitterness, in 
proportion to the distance or proximity of the land, etc. 

The Academy trusts that t ey will not neglect to compare the tem- 
perature of the sea at a certain depth with that of water at its surface. 

It is to be wished too, that the navigators would avail themselves of 
all the pits and excavations that may offer, to observe their tempera- 
ture, as well as that of springs and deep wells. 

Sailors have distinguished the flat ice which covers certain parts 
of the sea from those thick masses which appear distinct, and resem- 
ble floating mountains. The Academy wishes that a regular attention 
to the circumstances that, with respect to these two kinds of ice, may 
give room for some conjecture relative to their formation. 


Next, following these instructions, the two volumes of the 
English edition contain the narrative of several portions of 
La Pérouse’s voyages of exploration in the Philippine Is- 
lands, and on the coasts of Alaska and California, and other 
portions of the Pacific Ocean. Numerous extracts might be 
made showing the first steps in our knowledge of the storms 
of the North Pacific, the monsoons of the Chinese coast, the 
currents and tides and other meteorological phenomena, to 
say nothing of numerous experiences with the natives in all 
portions of the ocean. 


FOEHN WINDS ON THE COREAN COAST. 


On page 587 of the first volume is a short description of a 
henomenon observed May 26, 1787, off the coast of Corea. 
etween midnight of the 26th and sunrise of the 27th, the 
vessels were apparently within a few miles of the southeast 
point of the Peninsula of Corea, approximately in latitude 


35° N. and longitude 129° east of Greenwich, the land north 
and west of the vessel was a high mountainous coast. 

La Pérouse says: 

This day, May 26, was one of the finest and most interesting of our 
expedition, as we were enabled to take the bearings of more than 
pan | leagues of coast. Notwithstanding this fine weather the barom- 
eter fell to twenty-seven inches ten lines, but as its indications had 
been erroneous several times we continued our course till midnight 
—_ the coast, which we could discern by the light of the moon. The 
wind then chopped about from the south to the north with considerable 
violence, without the change being announced by any cloud. The sky 
was clear and serene, but it grew very black and I was obliged to 
stand off the shore, that I might not be embayed by the easterly 
winds. If the clouds did not give us warning of this change we had 
an indication of it which we did not understand, and which it is not, 
perhaps, easy to explain. The men at the masthead cried out that 
they felt burning vapors, resembling those of the mouth of an oven, 
coming _ every half minute. All the officers went to the mast- 
head and felt the same heat. The thermometer at that time was at 
14° upon deck. We sent one up to the cross trees, and it rose to 20°, 
These puffs of heat, however, passed with great rapidity, and in the 
intervals the temperature of the air did not differ from that of the 
re of the level of thesea. During the night we experienced 
a gale of wind from the north which continued only seven or eight 
hours, but the sea ran very high. 

This is the first record, as far as known to the Editor, of a 
feature in foehn phenomena, that was vividly called to his 
own attention, during January, 1890, when on board the 
U.S. 8. Pensacola, in the harbor of Cape Town. The Pensa- 
cola, when at her wharf, lay about 6 miles northeast of the 
so-called Lion’s Head and 10 miles north of Table Mountain. 
Whenever a strong southwest wind prevailed, and Table 
Mountain was covered with the ordinary cloud called the 
“ table cloth,” and when in the afternoons, from 4 to 6 p. m., 
Cape Town experienced a series of violent gusts of wind, I 
observed upon the vessel a rapid succession of very warm and 
dry puffs of air intermingled with cold, moist puffs. The 
warm puffs were due to strong descending gusts, and they 
came with such violence as to produce the howling heard 
throughout the rigging of the vessel. Overhead, the warm 
descending air came in great masses, but by the time it had 
reached the surface of the bay, or the land near the vessel, it 
pushed away the cooler air near the water, and as it rushed 
past the observer was merely a mixture of warm and cool 
masses, which, doubtless after a time, became so thoroughly 
mixed as to be of homogeneous temperature and moisture. 
Many observations made with very sensitive thermometers, 
exposed on the windward end of the bridge of the Pensacola 
showed alternations of temperature of from 4° to 6° F. within 
two minutes, accompanied with alternations of the wind ve- 
locity from 5 to 30 miles per hour. It would seem as though 
masses of descending air warmed dynamically were tearing 
away and mixing with the cooler air at the surface of the 
water, and that the observer caught these in the very act of 
mixing together. Subsequently, on the Island of Ascension, 
where the Editor was again precisely to leeward of Green 
Mountain, a similar phenomenon was observed daily between 
9 p. m. and 5 a. m., except only that being 800 feet above sea 
level on Telegraph Hill, he caught these descending gusts be- 
fore they had time to mix with any great quantity of air near 
the surface of the ground. 

J. Y. Buchanan (Proc. Roy. Soc. 1894, LVI, 108) has de- 
scribed the foehn phenomenon at Fort William Observatory, 
Scotland, and at Pontresina, Engadine, Switzerland, as con- 
sisting of rapid alternations of warm air with cooler masses, 
and is surprised that the foehn has been generally described 
as a descending wind of uniform high temperature, instead 
of alternating warmand cool gusts; probably, these alterna- 
tions are not an invariable accompaniment of the foehn wind, 
but depend upon local orographic peculiarities. The foehn 
that descends on the leeward side of a mountain ridge may 
in some cases come down like the steady flow over Niagara’ 
Falls, but, at other times, like the mixture of vortices at the 
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stern of a vessel. The former is the case generally observed 
at Helena and other famous foehn stations in Montana; the 
latter case is that of Green Mountain and of Table Bay when 
south and southwest winds blow over Table Mountain and 
the Lion’s Rump. 
Undoubtedly, the same phenomenon must be observed in 
every similar combination of conditions the world over, and 
recisely these were present on the date quoted by La Pérouse 
in whose case, as the center of low pressure passed over him, 
the easterly winds veered quickly to the south and then to the 
west and north, and descended upon him from the moun- 
tains a few miles to the northwest. 


BAROMETRIC TIDES. 


Passing by the many observations on storms and fogs con- 
tained in the second volume of the English edition, we come 
to the last article in the appendix describing observations 
made to discover the flux and reflux of the atmosphere. This 
article by Mr. de Lamanon is dated from St. Catherines, 
November 5, 1785, and embodies observations made hourly 
from September 28 to October 1, when the vessel was sailing 
in a southwesterly course, between latitude 1° 5’ N. and 1° 34’ 
S., and therefore near the equator. Observations of this 
character had been recommended by the Academy as being 
most likely to reveal the slight tidal influence that the moon 
might exert on the earth’s atmosphere. De Lamanon found 
that the tide at the equator amounted to a variation in the 
barometric pressure of about 0.12 English inch, which is 
equivalent to a rise and fall of about 100 feet. This result 
was sufficient to show the extreme delicacy of the problem, 
which has, since then, been so abundantly investigated, but 
still remains one of the mysteries of meteorology. 

The following are the exact words of De Lamanon’s report: 


THE FLUX AND REFLUX OF THE ATMOSPHERE. 
By G. pk LAMANOn (from La Pérouse, Vol. II, p.521). 


Having been present at the reading of this article [the Instruc- 
tions—Ep.] in an extraordinary sitting of the Academy, I caused an 
excellent barometer to be constructed by the Sieur Fortin, so as to 
show a variation of ,\,of aline. This ingenious artist was recommended 
to me by M. Lavoisier. It was supposed I should make use of this in- 
strument, constructed for the above purpose, and it was for this reason 
the Academy, in its instructions, recommends that the observations 
should be made on shore; but having procured at Brest a marine ba- 
rometer, made by Nairne, and described in the voyage of the celebrated 
Cook, I found that it was perfectly calculated for making exact observa- 
tions even at sea. However great may have been the rolling of the 
vessel, the mercury has hitherto remained immovable, owing to the 
excellent suspension of the barometer and to the capillary tube, which 
is fitted to the common tube, and by the help of the nonius, which is 
added to it, variations so small as ,\, of a line may be readily perceived. 

By observing this barometer daily, at sunrise, at noon, and at sunset, 
I remarked that, from the latitude of 11° 2’ north to that of 1° 17’ north, 
its movement was extremely regular. It was always at its maximum 
of elevation about noon, when it descended till the evening, and rose 
during the night. 

We reached the latitude of 1° 17’ north on the 27th of September, and 
on the 28th, before daybreak, I began a series of observations, for which 
I had made preparations the evening before, and I continued them 
every hour till the Ist of October, at 6 o’clock in the morning; that is, 
for a period of upwards of three days and three nights. During the 
six hours that I devoted to sleep, M. Monge was so good as to supply 
my place. I thought it necessary at the same time to observe the ther- 
mometer in the open air as well as that attached to the barometer, and 
the hair hygrometer. I marked down, also, in separate columns, the 
direction of the wind, the course of the ship, and the rate of our sailing, 
estimated by the log, and embraced the same opportunity of observing 
the temperature of the sea and the dip of the needle. 

The results of these observations appear to me to be extremely curious. 
The barometer —— ascended for six hours, and then descended 
during the next six, and continued thus alternately rising and falling, 
as may be seen by the following table, extracted from my jooreal. 
[The table is omitted.—Ep. ] 

The flux and reflux of the air at the equator is accordingly so great 
as to cause a variation in the barometer of about one line and ,, of the 
English division, which supposes a rise and fall in the atmosphere of 
about a hundred feet; while the combined action of the sun and moon, 


Rey——4 


according to M. Bernoulli, causes an elevation in the sea at the equator 
of only seven feet. 

It is true, there are corrections to be made, first, for the difference 
in the temperature of the mercury in the barometer; secondly, for the 
difference that may exist in the temperature of the air; and lastly, for 
the seven feet rise and fall of the sea, on which I was placed when 
making observations. 

I must leave it, however, to more able philosophers than myself to 
determine whether or not this be agreeable to theory and calculation. 
But, be it as it may, it is evident from the observations, that meteor- 
ologists allow far too much to the action of the moon, as I hinted in 
my observations on the fog of 1783, printed inthe Journal de Physique, 
and which M. de la Place, author of La Cosmographie Elementaire, 
has mathematically demonstrated. It would, nevertheless, be equally 
erroneous to count as nothing the action of the moon; since by causing 
a variation of one line and 4, in the barometer, it may influence the 
atmosphere and occasion sensible alterations. 

As I think it my duty to lay my observations before the Academy in 
the state in which they were made, I here subjoin them. It should 
be remembered, however, that the change of level in the reservoir of 
the barometer a aline to be added tothe different heights of 
the mercury marked in the table. [Table omitted.— Ep. ] 


NOTES FROM THE VOYAGE OF LANGSDORFF. 
Mr. O. J. Klotz also furnishes the following note: 


A singular phenomenon is noted by Langsdorff in his Voyage and 
Travels, 1803-1807, Part II, p. 219, latitude 39° 49’, longitude 133°: “The 
current of the wind at different heights in the air was very dispropor- 
tionate; the sea was perfectly calm and almost as smooth as glass, and 
the lower sails hung totally loose while the upper were so filled with 
wind that by means of them alone we ran at the rate of 6 miles an 
hour.” 

oa 
NOTES FROM THE SEPTEMBER REPORTS OF THE 
CLIMATE AND CROP SECTIONS.' 


ARIZONA. 


The weather was remarkably cloudless during the month. 
Mr. Leopold Walloth reports that a deep thundering noise was 
heard between noon and 1 p. m, September 12, proceeding 
from the Granite Range, between his station (Yarnell) and 
Prescott, both of which are in Yavapai County. He adds 
that from all accounts a large meteor struck the earth at this 
time. 

It is often difficult to distinguish between the noise and 
concussion due to an earthquake and that due toa meteor 
rushing through the atmosphere, and as both of these occur 
frequently, either one is a plausible hypothesis in connection 
with the Arizona phenomenon. But itisentirely improbable— 
as for that matter, impossible—that the noise heard at Yar- 
nell could have been due to the striking of a meteor against 
the ground in the neighborhood of the Granite Range. 
Whenever, as has happened in a few cases, any one has 
actually been near enough to observe a meteoric stone fall to 
the ground, a noise has, indeed, been heard proceeding from 
the air as the meteor rushes through it, but nothing remark- 
able has been recorded relative to the noise made when the 
meteor actually strikes the ground. In fact, a cannon ball 
roaring through the air over one’s head, makes very little 
noise when it finally buries itself in the earth. The noise 
heard at Yarnell could easily have been produced by a meteor 
rushing through the air, but not by one when it struck the 
ground. It occurs to us, however, to remark that these deep 
thundering noises in hilly and mountainous countries, are 
sometimes produced by landslides on the surface and some- 
times by the cracking apart of great masses of rock long 
before the visible landslide occurs. In the interest of science 
it is desirable that such noises should be traced back to their 
true origin and cause; one should not be satisfied with the 
popular idea that, perhaps, a large meteor struck the earth, 
for this latter is among the rarest of observed phenomena. 


3 
= 
_ We are pleased to note that the Agricultural Association of 
"'These were prepared for the September Review but were necessarily postponed. 
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Arizona, which will meet October 21, is to be addressed on the 
subject of climatology by W. G. Burns, Section Director for 
that State. It is very important that the section directors 
and other officials of the Weather Bureau should not fail, on 
all occasions, to lay the importance of this subject before the 
people in popular addresses and plain farmers’ talks. We 
are not yet prepared to state definitely the exact influence 
of climate on crops, as distinguished from that of soil, seed, 
cultivation, etc., but the subject is worthy of the most pro- 
found investigation, for we can not have a crop without having 
the climate necessary to produce that crop. 


COLORADO. 


The report from Colorado shows the presence of extensive 
forest fires, beginning at least as early as the 5th, in the cen- 
tral and northwest counties of the State. As these continued 
late into the month of October, and were spread by the high 
winds and favored drought and excessive heat, they consti- 
tute an important feature in the climatology of these months. 


GEORGIA. 


Mr. Marbury, section director, answers a correspondent ex- 
plaining why the wind sometimes shifts by veering around 
from north to east, etc., and why at other times it shifts by 
backing from east to north, etc. As many others may desire 
the same explanation, we repeat his words, which are quite 
in accord with experience throughout the whole Northern 
Hemisphere. 


The changes in the direction of the wind depend upon the position 
and movement of the areas of high and low pressure. In crossing the 
United States these areas generally move from a westerly position 
toward the east or northeast. The question whether the wind will 
back or veer depends upon whether the center of low pressure or the 
center of high pressure shall pass to the north or south of the station. 


INDIANA. 


A well detaed aurora was observed at Topeka, Lagrange 
County, on the night of the 2d. This is the first report re- 
ceived relative to the auroras that occurred during the pres- 
ence of the great sun-spot which will probably be described 
elsewhere in the “ Notes by the Editor.” 


IOWA. 


Mr. John R. Sage, director, points out the crude character 
of the reports of actual crop returns. He says: 


In Iowa the normal or average yield of corn for the past fifteen or 
twenty years has been 52 or 33 bushels to the acre. Why should not 
the rating, 100 per cent, be made to represent this normal yield of the 
crop? Butthe larger number of crop reporters assume that 100 per 
cent represents 40 to 45 bushels per acre. Mr. James Patterson, of 
Cedar County, adopts 65 bushels as the normal crop per acre, whereas 
it is really the maximum crop under the most favorable circumstances. 
The crop reporters of lowa were, on September 1, asked to state their 
individual estimates of the average yield. The result showed that the 
reporters use a high standard, such that 34 bushels per acre is 86 per 
cent of the standard; therefore the latter would be about 40 bushels 
per acre. Iowa has a complete system of State reporters independent 
of those that report to the statistical division of the Department of 
Agriculture. 

These two classes of reporters do not differ widely in their estimates 
of prospective yield per acre, expressed in bushels, but when expressed 
in percentages of the standard or normal crop, they differ widely, as 
no two have the same standard. Asto the final output of corn this 
season, we must await the verdict of the huskers, as they will express 
it in measured bushels per acre. 


The observer at Alta, Mr. David E. Hadden, reports that 
on the 2d a low, flat, but bright aurora was observed. 


KENTUCKY. 


The section director, Mr. George E. Hunt, states that “On 
the 29th, about 5 p. m., a very severe local storm passed over 
the eastern portion of the city of Louisville, moving from 
southwest to northeast, blowing down trees and lifting roofs.” 


An examination was made along the track of the storm 
which demonstrated that it was a severe wind storm blowing 
straight ahead in gusts, and not a tornado; it lacked all the 
distinctive features of the latter. There are undoubtedly 
many so-called tornadoes that are truly straight-line gusts, 
and yet if we take a comprehensive view we can always find 
a low area and a high area to which these gusts may be asso- 
ciated. In the present case there was a low in Kansas and 
Nebraska, another on the coast of Texas, and another in 
Manitoba. These were special points in an extensive area of 
low pressure toward which both the lower clouds and surface 
winds were flowing. Under such conditions masses of the 
upper or cloudy air occasionally descend to the earth’s sur- 
face, rushing along with a small fraction of the speed due to 
falling masses, and although they constitute at first a straight- 
line gust, yet after a few miles of this rapid progress they 
may soon subside altogether. Now, a mass of air can not 
descend without the equal ascent of a corresponding mass, 
and this latter, as it cools by ascension, becomes a cumulus 
cloud; therefore, the straight-line gust at the ground usually 
has a cloud above it or in close connection with it. Under 
favorable circumstances this cloud may develope into a thun- 
derstorm or a tornado, but the original straight-line gust was 
not a tornado. The latter, like the waterspout, originates in 
a cloud and grows downward, although the individual par- 
ticles of air are rapidly ascending. 


‘LOUISIANA, 


This is the second number that has been published under 
the editorship of Mr. Alexander McAdie, local forecast offi- 
cial and section director, who has recently succeeded to the 
charge of the station at New Orleans. Mr. McAdie summa- 
rizes the results of experience of the Horticultural Club of 
Riverside, Cal., relative to the protection of citrus fruits 
during frost. He says: 


The results of a large number of experiments carefully made and 
checked were: 

‘ 1. That the temperature of orchards can be materially raised by dry 
eat. 

2. That the radiation of the earth’s heat can be materially lessened 
by moist smudges started early and properly managed. 

3. That raising the dew-point by means of steam-producing devices 
was not successful. (Note.—It is proper to state that while this may 
be true for one locality, it may not be true for other localities where 
climatic conditions are very different.) 

4. Cloth and mat coverings were found to be effective, but are thought 
to be too expensive. 

5. The temperature was invariably higher in old seedling groves, or 
where tall windbreaks afford to smaller fruit trees a like protection, 
than in exposed orchards. A tall well-located windbreak is an advyan- 
tage, but one not properly located may prove to be a disadvantage. 

6. The temperature, 20 feet above the ground, was 1° to 2° higher 
than at the surface; at the height of 50 feet the temperature was from 
5° to 10° higher than at the surface when the air was still. When the 
air was in motion, the difference was slight. 

7. Coal baskets, sufficiently numerous, —— the most efficient pro- 
tectors. Oil pots make a hotter fire, but the deposit of lampblack upon 
the tree and fruit is objectionable. 

The whole report of the committee is of the greatest interest, and 
should be read by all fruit growers. For orange and lemon growers, it 
is most valuable, as it shows the cost per acre of effective protection. 


MINNESOTA. 


Mr. Outram, section director, quoting from an exchange, 
says: 


The principal need of all fruits is plenty of water with good drainage 
to carry off the surplus water in the soil, when it shall happen that a 
surplus exists. Mr. Hale, of Connecticut, has done much to advance 
irrigation of fruits in the East, and meantime the importance of ar- 
ranging to furnish fruit plantations with a full supply of water is being 
discussed in the West and South. 

Fruits are largely water, and can only reach perfection in size when 
they have water enough to enable them to perfect theirgrowth. There 
are no crops that take so little from the soil as fruit crops. They are 
made up of water which is plentiful if pains are taken to get it, and 


sunshine and air, which comes to us without cost. 
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On several occasions during the past year the Editor has 
called attention to the fact that in the Atlantic States the 
evil effects of droughts can be counteracted by irrigation just 
as successfully as in the arid regions of the West. The above- 
quoted article states some of the results of irrigation in Ne- 
braska and Iowa, thus: the yield of currants to the acre 
increases from 100 to 275 bushels, or 8,800 quarts; the rasp- 
berry yields 2,000 or 2,500 quarts; the blackberry, 3,000 or 
4,000 quarts; strawberries, cherries, and grapes bear enormous 
crops of the finest fruits. At Vineland, N. J., a gasoline en- 
gine of 2}-horse power pumps enough water to irrigate 20 
acres. Irrigation in the East and in the West alike will re- 
pay both the horticuiturist and the planter. We have already 
stated that droughts of 3 months’ duration are liable to occur 
once in a century anywhere in the Middle or Eastern States, 
and it behooves the farmer to be prepared for such a disaster. 


MONTANA, 


A. B. Coe reports from Kipp, in Teton County, at an eleva- 
tion of 4,472 feet: 

Wonderful aurora on the evening of the 11th. Position 30° south- 
west of the zenith. Repeated on the 12th in the same position. 

These dates were fair weather days midway between the rains 
of the first and last weeks of the month. 


NEBRASKA, 


Mr. Loveland gives a summary of investigations that have 
been made on the loss of water from reservoirs by seepage 
and evaporation at the agricultural experiment station. We 
shall return to this subject at some future time, but the fol- 
lowing figures will be of general interest. 

Losses from seepage depend upon the condition of the soil 
at the reservoir, and may be less than from evaporation alone. 
A, loss of about 2 feet in depth per year over the area of the 
lake at Fort Collins, Nebr., has been measured. If the loss 
from seepage is not more than 2 feet per annum, the reservoir 
may be considered practically water-tight. This same amount 
is often lost in twenty-four hours in the case of irrigation 
canals. 

For well-built reservoirs and canals the loss from evapora- 
tion is often greater than from seepage. It increases with the 
temperature of the water and strength of the wind and dimin- 
ishes as the atmospheric humidity increases. The annual 
evaporation from the standard tank at Fort Collins has aver- 
aged 41 inches per annum during the past eleven years. 
When the water is frozen evaporation is slower and averages 
1 or 14 inches per month. The evaporation at night is the 
same as during the day. The loss by evaporation from sev- 
eral lakes averaged about 60 inches per annum, being greater 
than that from the standard tank, due to the higher tempera- 
ture of the water and freer exposure tothe winds. Thediminu- 
tion of barometric pressure tends to increase the evaporation. 
At 8,000 feet the evaporation is 14 per cent more than at 5,000, 
and at 10,000 feet it is 18 per cent more. For every increase 
of 1 mile in the wind movement in twenty-four hours the 
evaporation increases by from 1 to 2 per cent over that when 
there is no wind. Evaporation is lessened by any influence 
that diminishes the wind or lowers the temperature of the 


.water. The deeper the lake the cooler the water as a whole; 


consequently the surface is cooler and the evaporation is less. 
The annual loss of depth of water by evaporation may be 
assumed at 4 feet and that by seepage 2 feet; consequently 
the combined loss is 6 feet. The net loss is this depth dimin- 
ished by the rainfall. 

NEW ENGLAND. 


Mr. J. W. Smith notes that great smokiness prevailed over 
most of New England on the 19th and 20th, the odor of the 
smoke being plainly noticeable. The smoke soon disappeared 
with a brisk northwest wind. It would be an instructive and 


curious computation to fignre out how much wood was burned 
in the great forest fires in Colorado and how much this must 
have affected the meteorology of the globe. 


NEW JERSEY. 


Again, this State has been visited by a most destructive 
storm of rain and wind. According to Mr. McGann, section 
director, the storm was first felt in the vicinity of Pottsville. 
Schuylkill County, Pa., whence it swept down toward Trenton. 
Pottsville is about 80 miles west-northwest from Trenton, 
with several ranges of mountains between, and as this is 
rather a long path for a single thunderstorm among the 
mountains of Pennsyvania, we hope that a careful study of 
this storm will be made by some one who has the data con- 
veniently at hand. Not only was the storm felt at Trenton, 
but also, especially, at Elizabeth, N. J., and eastward on 
Staten Island Sound. One can hardly doubt that we have 
here a case of a descending mass of air rushing southeastward 
over the ground, spreading a little to the right and left, on 
its way from the highlands of Pennsylvania to the Atlantic 
seaboard. The rising air pushed up in front of that which 
flowed gently but steadily from the northwest was the 
seat of the formation of cloud, rain, hail, lightning, and 
thunder. The Weather Maps for September 7 and S show 
that the whole Appalachian region was overflowed by a 
mass of cold air moving from the northwest producing 
similar rains and storms throughout the Atlantic States. 
Everywhere rain was reported on the 7th and 8th from New 
England to Georgia, but nowhere do the cloud conditions 
appear to have been so favorable for the formation of violent 
rain and wind as in this central portion of New Jersey. 
This is another illustration of the fact mentioned in com- 
menting on the storm of the 29th, at Louisville, Ky., namely, 
that descending winds rolling along the earth’s surface may 
subside altogether unless the conditions in the clouds just 
above them favor the development of more violent disturb- 
ances. This present storm was not a tornado nor a cyclone, 
still less a hurricane, as it is called in this report. It was 
simply a high wind and a violent thunderstorm. 


NORTH CAROLINA. 


The rains of the 7th and 8th mentioned in the preceding 
paragraph were quite prominent throughout North Carolina, 
but were overshadowed by the remarkable rainstorm of Sep- 
tember 22. Concerning this storm, Mr. C. F. von Herrmann, 
section director, says: 


The storm of September 22, in western North Carolina affords a very 
remarkable illustration of the effectiveness of a mountain range in in- 
creasing the rainfall under suitable conditions. On that morning an 
extensive areaof high barometer existed on the middle Atlantic coast, 
causing fresh easterly winds over the entire State. The mountains of 
western North Carolina afford the highest land east of the Rockies, 
and the crest of the Blue Ridge extends from northeast to south west in a 
curved line over the State in such a way as to form a trap or bay into 
which the easterly winds were blown with considerable force and de- 
flected upward over the crest of the mountains. The downpour of 
water in the course of twenty-four hours was exceptionally heavy over 
the country immediately east of the Blue Ridge; but as we pass farther 
east or west of the crest of the ridge there was a rapid diminution in 
the rainfall; unquestionably the air over the eastern part of North 
Carolina must have been nearly saturated with moisture but the ascen- 
sional tendency and the dynamic cooling were absent except near the 
crest of the ridge. The rainfall on the southern slope were not so heavy 
as that on the eastern slope. Disastrous freshets were produced in the 
Catawba and Yadkin rivers. 

The contrast in rainfall and its relation to the wind is shown by the 
following figures. 

At some distance to the east of the mountain the following figures 
were reported: 

Charlotte, 1.82; Mocksville, 1.53; Saxon, 3.88; less figures were re- 
ported still farther east. 

On the west side of the mountains the reports were: 

Waynesville, 1.70; Asheville, 2.72; Knoxville, 1.08 for the entire 
storm. 
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On the immediate eastern slope of the ridge the rainfall and prevail- 
ing winds were as follows: 


| 

eis 

| Ina | Ins. 
Saxon, Stokes Co .........+.+. 3.88 ne. Linville, Mitchell Co.*....... 7.87 | se. 
Mountairy, Surry Co.......... Marion, McDowell Co........ 6.78 | e. 
Ashers, Wilkes Co............. 7.01 se Morgantown, Burke Co...... OTE feccece 
Paterson, Caldwell Co... .... 8.00 e. Skyuka, Polk Co.... ....... | 5.61) se. 
Lenoir, Caldwell Co...... .... 6.00 se Flatrock, Henderson Co. +t...| 5.75 |....-- 
*On the crest of the Blue Ridge. - +Near the crest of the Blue Ridge. 
PENNSYLVANIA. 


No special mention is made of the thunderstorm that 
passed from Pottsville to Trenton on the 7th, according to 
the New Jersey section report. It is very desirable that the 
severe thunderstorms that proverbially trouble New Jersey 
and the city of New York should be traced to their origin in 
the mountains of Pennsylvania. Probably this could be 
effected by a little special cooperation between the three sec- 
tion directors. It would seem as though New York City and 
New Jersey should, from this point of view, be studied in 
combination with eastern Pennsylvania as a special field for 
the development of thunderstorms. The prediction of such 
storms, even for a few hours in advance, could be made of 
the greatest value to a large number of people in Philadel- 
phia and New York. 

TENNESSEE. 


The advancing mass of cold air that gave the Atlantic 
States their rains on the 7th and 8th is chronicled as a 
norther at Bolivar, Tenn., and in fact low temperatures 
and frosts prevailed extensively on the morning of the 8th. 
This reminds us that in 1871, in October and November, as 
the season approached for northers in the Gulf States, 
and we were about to experience our first efforts at their pre- 
diction, the Editor had occasion to announce as the result of 
considerable study of the descriptions of northers of Texas 
and the Gulf, that they must be considered as the advancing 
front of a shallow layer of cold air flowing from the upper 
Missouri valley southward to the Gulf. Therefore, they con- 
stitute the southern borders of the areas of high pressure and 
cold, dry, clear air. The first description and predictions of 
a norther in the Gulf of Mexico, November 28, 1871, was 
made in accordance with this view. 


WISCONSIN, 


The observer at Manitowoc records a zodiacal light appear- 
ing in the west between 8 and 9 p. m. on the 12th, at an alti- 
tude of 15°. Could this have been an auroral streamer, many 
of which were observed this month? In general the aurora 
is distinguishable from the zodiacal light by its oscillations 
in brightness and location and by the manner in which the 
light is distributed over the beam. Auroral streamers gener- 
ally have quite sharply-defined edges and uniform brightness, 
whereas the zodiacal] light has ill-defined edges and is brightest 
along its central axis. Regular observers of zodiacal light 
are much wanted by the astronomers, and those who contem- 
plate such work should study the writings of Searle and 
others. 

WYOMING. 


The September report from this section contains the first 
official publication relative to the convention of Weather 
Bureau officials held at Omaha on the 13th and 14th of Octo- 
ber. Section Director W. Palmer was present, and we believe 
that all will echo his statement— 


That a very enthusiastic and profitable meeting was held. The Chief 
of the Weather Bureau was present and presided at the convention and 
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LIGHTNING ON WIRE FENCES. 


A correspondent of the Iowa Weather and Crop Service 
inquires of Mr. Sage how to construct wire fences so as to 
rotect stock from the deadly effects of lightning that is 
requently conducted many yards along the fences. Mr. Sage 
repllies in the Iowa Monthly Review for October, 1898, that 
so-called ground wires should be built into the wire fences. 


A ground wire to be effective should have contact with every wire 
on the fence, and should enter the ground far enough to reach moist 
earth, or at least two feet below the bottom of the fence post; the 
deeper the better. In the construction of a fence the wires may be 
most easily sunken to the required depth in the bottoms of the post 
holes, before the posts are set, by the aid of a slender bar or pointed 
rod of steel. The contact with the fence wires may be made on the 
posts, and it would be well to have the ground wires long enough to 
allow the points to be elevated a few inches above the posts, serving as 
lightning rods. A good ground wire attached in this manner to every 
fourth post, where the posts are set a rod apart, ought to afford a large 
measure of protection. The cost of wire is trifling, and if the ground 
wires were placed tworods apart the expense of the labor and material 
would not be burdensome. 


THE UTILIZATION OF FOG. 


Mr. Herbert Earlscliffe of Santa Barbara, Cal., has com- 
municated to the Weather Bureau, through the Chamber of 
Commerce of Los Angeles, a suggeston relative to fog that 
should call forth all the inventive genius of America. Mr. 
Earlscliffe says: 

In California there are vast areas of valuable land where the water 
supply is insufficient. Nature has endeavored to correct this by send- 
ing in heavy fogs laden with moisture, and it only remains for the in- 
genuity of man to utilize this. These fogs generally come in from the 
ocean at night during the dry summer months, when most needed, 
but are dissipated early in the morning by the sun. Here is ample 
moisture brought to our very doors if we could but discover some simple 
and practical method of condensing or precipitating it on a large scale. 

It certainly is tantalizing to think of this immense quan- 
tity of moisture present and visible but unavailable. Neither 
science nor art, at present, can suggest any feasible method 
of causing this fog to descend in refreshing drops of rain. 
On the other hand, the green vegetation at the summits of 
many mountains has often been observed to be due essen- 
tially to cloud or fogand not to rain; it may, therefore, be 
hoped that along the coast of California some device will 
soon be introduced that shall catch the fog particles as they 
float along and force them to trickle down in gentle streams 
of water so as to moisten the earth. We do not propose to, 
condense or precipitate the atmospheric moisture in the 
ordinary sense of those words, but simply to catch it as the 
leaves of the treesdo. We recall the so-called drip from 
every rock and twig on the summit of Table Mountain at 
Cape Town, and especially on the summit of Green Mountain 
in the Island of Ascension and the dampness of the rocks on 
Pikes Peak, and we can not doubt but that in many spots 
throughout the globe, vegetation is kept alive by the small 
amountof moisture that is caught on the leaves, and dripping 
thence to the ground is soaked up by the roots of the plant. 
In fact, there are several plants whose leaves and branches 
are so arranged as to facilitate drip and the collection of 
moisture by this process. What is needed by the agricul- 
turist on the California coast is some simple mechanical 
arrangement by which the quantity of fog particles shall be 
intercepted as they flow past any given plant, and shall be 
forced to drip or glide downward into the ground at the root 
of the plant. Any fan-shaped arrangement of sticks or slats 
that increases the area exposed to the fog should apparently 
increase the quantity of moisture carried down to the roots. 
Mechanical devices, the explosion of dynamite, refrigerating 
apparatus and other analogous devices are likely to be too 
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expensive in comparison with the return they make. 
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NOTES FROM THE OCTOBER REPORTS OF THE 
CLIMATE AND CROP SECTIONS. 


ALASKA, 


Although no printed general report has yet been received 
from the Alaska section of the Climate and Crop Service, 
which is now being established by Mr. H. L. Ball, section 
director, yet, as we have just received Mr. Ball’s abstract of 
Daily Journal for the months June—October, we think the 
following extracts will be acceptable. (Mr. Ball notes that 
mean local time is used temporarily at this station ). 

June.—Considerable delay has occurred in opening the sta- 
tion for the reason that no suitable quarters could be secured 
until June 12, when a house known as the “* Swanson Cottage,” 
situated on the road to the Russian cemetery, and imme- 
diately north of Sitka, was secured for one month. Owing 
to the uncertainty of stay, the instruments were not erected 
until definite arrangements were concluded for the lease of 
the buildings and ground for the six months beginning July 
1, 1898. This was consummated June 12. Immediately 
thereafter the office supplies were moved and preparations 
made for the erection of the instrument shelters, platforms, 
and the installation of the instruments. The small, insecure 
roof of the cottage forbade the erection thereon of a plat- 
form, consequently a platform 18 by 18 feet, and 6 feet high, 
was erected over sod. On this were placed anemometer and 
wind vane supports and the sunshine recorder. The instru- 
ment shelter was erected over sod and 25 feet distant from 
the cottage, with thermometers 5.7 feet above sod. The rain- 
gauge is 20 feet from the shelter and 45 feet from building, 
and excellently exposed—free from obstruction of any kind. 
Height of barometer cistern above mean sea level, 89.8 feet. 
A plan of building, grounds, instruments, and field notes of 
surveyor were prepared on September 28, 1898, and forwarded 
to the Central Office. The Sitka local Weather Bureau Office 
was opened June 15. 

The first part of this month was bright and pleasant, in fact 
an extraordinarily warm and dry spell continued for nearly 
two weeks, the 8th, 9th, and 10th, being exceedingly warm. 
The observer noted temperatures of 86° on the 10th in sev- 
eral parts of the town from good thermometers. This period 
of sunshine and warmth was exceedingly beneficial to the 
gardens planted by the Agricultural Experiment Station, 
which were somewhat late in planting. 

July —On the 7th, Mr. H. L. Ball left for western Alaska 
and the observations were kept up in his absence by Mrs. C. 
C. Georgeson as voluntary observer (Mrs. Georgeson is the 
wife of Professor Georgeson, Director of the Agricultural 
Experiment Station). | 

August.—Mr. Ball still absent from Sitka. 

September.—Mr. Ball returned on the 20th. Cloudy and 
rainy during the rest of the month. The first snow appeared 
on the mountain tops on the 23d. Heavy squalls and two 
flashes of lightning with distant thunder on the 25th. These 
squalls passed from south to north and were preceded by 
light dashes of hail. 

October.—Heavy frosts on the 1st. Minimum temperature, 
23°. The day was generally clear, bright, and quiet. Heavy 
frost on the 2d, minimum temperature, 34°. Killing frost 
on the 8d with a wonderfully clear and bright morning, mini- 
mum temperature, 33°. Ground frozen at the surface on the 
4th. Minimum temperature, 28°. Frequent squalls on the 
20th passing along the coast from southwest to northwest; a 
single flash of lightning and sharp peal of thunder. 

Following are the means and extremes of temperature and 
precipitation and other data illustrating the weather at Sitka 
during 1898: 

June.—Observations were made during the last half of the 
monthonly. Maximum temperature, 69°, on the 17th; mini- 


mum, 38°, on the 26th; mean for fifteen days, 54°. The 
total precipitation was 1.37 inch; days with 0.01 inch or 
more of rain, 9. 

July.— Maximum temperature, 68°, on the 8th; minimum, 
43°, on the 13th; mean, 54.4°. Total precipitation, 3.97 
inches; days with rain, 23; greatest fall in twenty-four 
hours, 1.05 inch, on the 23d. Rain fell on every day from 
the 18th to the 28th, both inclusive. 

August—Maximum temperature, 78°, on the 10th; mini- 
mum, 42°, on the 28th; mean, 56°. Total rainfall, 3.92 
inches; days with rain, 12; greatest number of consecutive 
days with rain, 5; without, 12; greatest amount in twenty- 
four hours, 1.70 inch. August was the warmest month of 
the season. 

September —Maximum temperature, 74°, on the 10th; mini- 
mum, 33°, on the 19th; mean, 52°. Total precipitation, 5.98 
inches, on sixteen days; greatest number of consecutive days 
with rain, 7; without, 6; greatest fall in twenty-four hours, 
0.66 inch. 

October.—Highest sea-level pressure, not reduced to stand- 
ard gravity, 30.32 inches, on the 5th; lowest, 29.10, on the 
13th; mean, 29.73. The reduction for gravity for latitude 
57° is +0.03 inch. Maximum temperature, 58°, on the Ist; 
lowest, 28°, on the 4th; mean, 44.4°. Total precipitation, 
8.22 inches; days with precipitation, 23; greatest consecu- 
tive number of days with precipitation, 10; without, 5; 
greatest fall in 24 hours, 1.40 inch. A trace of snow fell on 
the 30th. 

ARIZONA. 


Attention is called to the meeting of the State Agricultural 
Association; Mr. Burns, section director, has secured for the 
voluntary observers in his State the right to a commission 
from the Governor appointing them as delegates to the 
Farmers’ National Congress, to be held at Fort Worth, Tex., 
December 6-14. As he correctly states, “The voluntary ob- 
servers and crop correspondents represent in the highest 
sense the best agricultural interests of this Territory.” 


CALIFORNIA. 


Mr. W. H. Hammon has increased the size of his monthly 
report, and among other things admitted a very seasonable 
article by Mr. Marsden Manson on the seasonal and monthly 
rainfall at San Francisco, 1849-1898. The rainfall is given 
in full for every month and year, although there is no precise 
information as to a possible systematic difference between the 
rain gauge, 1849-1870, kept by Mr. Tennent, and that kept by 
the Signal Service and Weather Bureau since that date. Mr. 
Manson concludes that— 

It is entirely within the range of scientific investigation to deter- 


mine in general what the conditions are, and to foretell within reason- 
able limits the probable amount of the seasonal rainfall. 


COLORADO. 


The average temperature for October was unusually low, 
viz, 3.2° below the normal. High areas in the north exerted 
a controlling influence. The mean local pressure was normal, 
but the barometric range was very large, due to the very low 
pressure of October 1. Mr. F. H. Brandenburg, section 
director, says: 

It is probable that the extensive fires in the mountain region and 
Colorado Springs contributed largely to the development of the unusu- 
ally low pressure. 

It occurs to the Editor that these fires lasted from the mid- 
dle of September to the middle of October, whereas the low- 
est pressure did not last all thistime. The fires did immense 
damage to the forests and the interests of Colorado, but we 
do not see how they could have produced low barometer on 
the Ist at Denver. All efforts to show that rain or heat or 
aqueous vapor directly cause low pressures have failed to 
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stand the criticism of those who best understand mechanics 
and physics, and we fear the same fate will befall the effort 
to demonstrate the influence of forest fires. Meteorologists ac- 
cept Ferrel’s law that in the Northern Hemisphere the move- 
ment of the air as wind produces a low pressure on the left- 
hand side and a high pressure on the right-hand side—that is 
to say, the wind while trying to move in a straight line along 
the earth’s surface and revolving around the earth’s axis once 
a day, finds itself continually pushing toward the right, and 
if there is air on that side it pushes against that and pro- 
duces a high pressure on the right-hand side, but leaves a low 
pressure on the left. This is the ordinary mechanism by 
which areas of low pressure are formed in the Northern Hem- 
isphere, no matter whether they are as small as the center of 
a tornado or as large as our ordinary lows. 


FLORIDA. 


The section director, Mr. Mitchell, has drawn and printed 
by the chalk-plate process, the chart of isobars for 8 a. m., 
October 2, illustrating the severe hurricane of that date. 
This appears to be one of the few times that any one of the 
section reports has ventured upon illustrations other than the 
two regular charts of isotherms and precipitation. We con- 
gratulate Mr. Mitchell on his enterprise. Now that such 
illustrations are shown to be possible, we hope that many of 
the interesting phenomena and subjects will be illustrated 
in the respective section reports. The Editor is told that 
diagrams of insects injurious to agriculture and sketches of 
arrangements for making smudges to protect from frost have 
already been published in this manner and there seems no 
limit to the useful applications of the chalk-plate process. 


GEORGIA. 


The following paragraph, by Section Director Marbury, 
catches the eye : 

It is the general impression that owing to the low price of cotton, 
farmers are planning to devote a larger area than usual to small grains. 

The Editor has spent much time in studying the supposed 
relations of the climate to the crop. The total crop as 
harvested, and as presented in the statistics, depends largely 
upon the anticipated market price, so that if high prices 
are anticipated big crops will be raised. Even the yield 
per acre is also subject to the influence of prices, for the 
planter spends more money in fertilizers and cultivation 
and works enthusiastically for a larger yield per acre when 
he anticipates that high prices will repay the labor. The 
discouraged farmer has no energy, puts forth no effort, and 
accepts small crops. The yield per acre is, therefore, by no 
means an index to the influence of climate, but is very 
largely affected by the morale of the farmer. A big crop is 
usually the result of intellectual energy in taking advantage 
of a favorable climate. In the irrigating States a big crop 
is especially due to human energy and intellect. 

We notice that the observer at Marshallville had a heavy 
“equinoctial gale” on the 2d. This is the first equinoctial 
that has appeared in the Monruty Weatner Review for a 
long time. As it has been clearly shown that the equinoxes 
(March 21 and September 21) have nothing to do with 
storms on those dates, we can not see why the name should 
be applied to a gale of October 2. 


IOWA. 


The October number of the Iowa Review contains some 
interesting statistics relative to the growth of Indian corn or 
maize, by Mr. E. R. Hodson, who is, we presume, a resident 
of Iowa. In order to learn something about the rate of 
growth, the height of the corn was measured at certain 
periods, while for other cases the averages are given, to show 


of corn, viz, sweet, dent, pop, and flint, as distinugished from 
their influence on specific individual plants. In general, the 
author concludes that “the period of greatest growth is from 
June 26 to July 16, when the date of planting is May 9.” 
Although during that period the rainfall is very low, yet the 
soil is moist, owing to heavy rainfall early in the season; the 
temperature is high, and, as the corn is well developed, there- 
fore the growth is rapid. In the next period, July 16 to 26, 
the rainfall still continues low and the temperature high; 
but we notice a decrease in growth; the decrease of moisture 
has commenced to take effect. 

During the first period of growth, May 20 to May 30, the 
conditions were favorable; corn had a good start and ought 
to have grown rapidly during the next period, May 30 to June 
11, but, owing to the excessive moisture, the rainfall being 
almost half an inch per day, the growth was not so rapid. 

In- the second part of Mr. Hodson’s paper he does not—so 
far as the Editor can ascertain—make out a very clear case 
as to the influence of temperature and moisture either of the 
air or of the soil upon the germination and growth of the corn 
plant. In fact, as the Editor has given considerable attention 
to the study of climates and the growth of our crop plants, he 
may, with considerable assurance, say that the growth of a 
plant is altogether too complex a phenomenon to allow us to 
hope that we can settle such questions by means of observa- 
tions made in the open air. The influence of the moisture 
and temperature of the air depends upon the sunshine and 
the wind. The influence of the air alone, without wind or 
sunshine, can easily be seen if we cover up a plant, as when 
a straw mulching is heaped up over an asparagus bed. The 
corn could not come to perfection without the action of the 
sunshine upon the green leaves, and this action depends upon 
the amount of cloudiness or the hazy condition of the sky. 
But the wind also comes in as a powerful influence in modi- 
fying the action of the sunlight upon the plant. If one 
wishes to determine with any accuracy the influence of any 
special meteorological condition upon the plant or the crop, 
he must raise the plant in a room within which all the many 
conditions that influence the plant may be entirely under his 
control. Every effort to establish a definite relation between 
the climate of any locality and the crops that are raised 
therein has simply resulted in showing that under natural 
conditions some sort of crop will be attained, no matter how 
adverse, but that no specific percentages can be assigned as 
representing the influence of each individual condition. 


KENTUCKY. 


Mr. H.B. Hersey, formerly section director for New Mexico, 
having taken a leave of absence in order to serve in the recent 
Spanish War as major in the first U. S. Volunteer Cavalry, 
better known as the “ Rough Riders,” returned to Santa Fe 
to resume his work, but had scarcely done so before he was 
assigned to duty at Louisville, Ky. Major Hersey graduated 
from Norwich University, Vermont, in the class of 1885, and 
has not only shown a great deal of energy in Weather Bureau 
work at several stations, but also became, during his five 
years residence in New Mexico, a prominent and useful 
citizen. 

LOUISIANA. 


Mr. Alexander McAdie gives much prominence in the Octo- 
ber Review to the subject of frost and, especially, those local 
features that interest planters. Among the many excellent 
paragraphs in his article we quote several that bring out a 
feature not often dwelt upon in works on meteorology. 

Primarily, the formation of frostis a problem inairdrainage. * * * 
With the cooling of the air near the ground there is a change in its 


density; the warmer, lighter air and vapor give place to the colder and 
heavier layers. This eyes why in valleys and depressed places we 


the influence of temperature and moisture on different classes 


have frost, while on the hillsides near by there is often little or none. 
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* * * That frost is essentially a problem in air drainage, was shown 
by a survey of the citrus fruit belt of southern California made in 
March of this year by the Los Angeles Times. Plotting the frost streaks 
and belts with the topography, a close relationship was found to exist. 
Even on seemingly level tracks the presence and absence of frost 
streaks can be accounted for by remembering that there are slow cur- 
rents in the apparently quiet air. In a future article, in discussing the 
methods of fighting frost, we shall show how the air may be artifi- 
cially put in motion and the currents made to help in the prevention 
of frost. 

Tables are given showing the first and last frosts, and 
snowfalls at New Orleans, also the frosts and ice at St. 
James sugar refinery in St. James Parish, about 50 miles 
west of New Orleans. 

A quotation from the Louisiana Planter, from an unnamed 
correspondent, shows, according to Mr. McAdie, that— 


As a rule, years of heavy rainfall have not been years of large crops. 
The most satisfactory crop comes with the proper distribution of rain- 
fall. The total amount, if well distributed, may even be much below 
an average rainfall and still the yield may be large. According to this 
correspondent, the year 1880 had so much rain throughout the grind- 
ing season that the cane fields were ruined by the carts in hauling the 
cane ; it was the worst season for delivering a cane crop ever seen by 
the oldest planters. * * * Enormous quantities of cane were left 
in the fields. 


The whole of this section report shows a careful attention 
to the needs of the planters and an earnest study of meteo- 
rological conditions, such as has long been a desideratum for 
Louisiana. 

MARYLAND AND DELAWARE. 


Mr. F. J. Walz gives a complete copy of the program of 
the Omaha Convention and an appreciative paragraph rela- 
tive to the good work done there. 


MICHIGAN. 


Mr. C. F. Schneider also expresses his satisfaction with the 
Omaha Convention. With regard to the climate of the month, 
he states that practically no snow fell until October 26, and 
also that killing frosts did not occur until that date. He 
notes that the leaves on most of the hard wood trees were 
fully matured and dropped off without the help of frost. 

It is quite popularly supposed that the brilliant colors of 
American forests are due to a touch of frost, but closer study 
has long since shown that a frost at the surface of the ground, 
or in the low valleys, is not a frost on the tree tops or the 
hill tops, and that the colors of the leaves are as truly due to 
the ripening process as are the delicate colors of the apple or 
the peach. 

MINNESOTA. 


Mr. T. S. Outram, section director, gives a generous sum- 
mary of the results of experiments in feeding stock, as made 
at the Minnesota Agricultural College. 

The Editor has no means of knowing how many of the 
section directors receive regularly the reports and bulletins of 
the agricultural experiment stations of colleges in their re- 
spective States, but would earnestly urge those who do not 
receive these to make application for them, as they give the 
agricultural data needed as the basis for studies into the re- 
lation between the climatological and the agricultural inter- 
ests. He, himself, has found these bulletins and reports a 
great stimulus and help in studying these important ques- 
tions. 

MISSISSIPPI. 


Mr. W. T. Blythe, section director, was one of the officials, 
who after making every preparation to attend the Omaha Con- 
vention was prevented by quarantine regulations. We sym- 
pathize with him in his disappointment; but, fortunately, 
the quarantine does not stop the interchange of letters and 
printed matter, so that the good work done -at Omaha will 
eventually find its way down the river to Vicksburg. 


The October report gives an account of a waterspout that 
formed about three-quarters of a mile off the Gulf coast, 
opposite Bay St. Louis. As it approached the shore it rose 
into the air and moved inland in the form of a whirlwind. 
Its path could be easily followed for a mile or so by the leaves 
and small branches that it carried up with it. Its whirling 
winds seem to have increased in violence as soon as the water- 
spout struck the main land. 


MISSOURI. 


Mr. A. E. Hackett, publishes quite an interesting account 
of the remarkable hailstorm of September 5 in Nodaway 
County, and shows an enterprising spirit in making his re- 
port doubly interesting to his correspondents by including 
some photo-gravures, or half-tone plates illustrating the 
storm. 

MONTANA. 


Attention is called by Mr. E. J. Glass to the meteors of 
November 13-15. The meteors that are to be seen on almost 
any night shooting among the stars are now classified as 
either sporadic or periodic. Quite an appreciable percentage 
of the whole belong to the periodic, that is to say, they are 
always moving toward or from well-defined points in the 
sky, and are called groups, such as the Leonids which are 
always moving from a point in or near the Constellation Leo 
or Andromeda, because they are moving from a point in or 
near the Constellation Andromeda. The meteors belonging 
to a group of this kind may be seen on every night of the 
year, but are almost certain to be especially frequent on cer- 
tain nights of certain years. Thus, the Leonids are numer- 
ous in the middle of November, and were observed to be espe- 
cially numerous on November 11-14 of 1866 and 1833 and 
1800, and so on backward at intervals of thirty-three years to 
some time long before the Christian era. It has in fact been 
shown that these meteors are a swarm of small objects rep- 
resenting the débris of a larger one that must have appeared 
as a comet at one time, if not even as a planet. The swarm 
pursues a regular path around the sun, which intersects the 
path of the earth in such a way that the latter shoots through 
the swarm of meteors about November 12. But the path of 
the stream of meteors is apparently not uniformly filled with © 
these small bodies, so that many meteoric showers, due to the 
Leonids, are but feeble displays, while in all cases the bright- 
est displays are only seen over a small portion of the earth’s 
surface; in the present year, 1898, nothing at all brilliant was 
seen either in America or Europe. 


NEBRASKA. 


Mr. C. A. Loveland gives a rather full review of the crop 
season with many details as to the inflence of freezing and 
snow, rain and sunshine, on the progress of the crop plants 
during the growing season. On the whole the weather seems 
to have been exceptionally favorable although since the crops 
were gathered it has been unusually severe. 


NEVADA, 


Mr. R. F. Young, section director, states that there have 
been but five Octobers in the past nineteen years in which 
Carson City and Winnemucca had greater precipitation and 
the average for the State is little less than half the usual 
amount. In fact, the precipitation for the winter 1897-98 
was but half the normal, and, in general, during the whole 
crop season it has been deficient. Mr. Young says: 

That as yet water storage is the exception in Nevada, farmers de- 
— upon the current me in mountain streams for irrigation. 

hese streams are fed by the snow which accumulates on the moun- 
tains principally in the months of December, January, and February, 
hence the precipitation during these months is of greater importance 
than that during any other period of the year. 
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NEW ENGLAND. 


Mr. J. W. Smith states that the mean temperature was 
considerably above the normal, having been exceeded but 
twice in the past ten years. The precipitation was large, 
having been exceeded but once in the past ten years. Despite 
the copious rains the month was favorable for late farming 
operations; the pastures and meadows are still green and 
capable of sustaining stock for some time. Several instances 
of garden flowers blossoming freely until the end of the month 
have been noted. Mount Washington was well covered with 
snow on the 16th. 

NEW JERSEY. 


Mr. E. W. McGann, in a summary of the crop conditions, 
states that the season on the whole may be considered a 
wrgeanen one to all producers of vegetables, grain, and grass, 

ut unproductive to orchard and fruit interests of the State. 


NEW MEXICO. 


Mr. R. M. Hardinge, recently appointed section director for 
New Mexico, gives an excellent selection on hot waves from 
an article by the Chief of the Weather Bureau. We have in 
our experience seen hot waves pass over New Mexico to Texas 
and Louisiana, and then spread over nearly all of the Atlantic 
States. Possibly, Mr. Hardinge may be able to give us some 
special observations of such a hot wave if one should appear 
next summer. Meanwhile, however, we fear that New Mexico, 
like Texas and Louisiana, must have suffered from the cold 
wave of the first week of December, 1898. 


NORTH CAROLINA, 


Mr. C. F. von Herrmann, in reviewing the crop season, | 
says that it began very favorably in February and March, | 
and after an unfavorably cool April and a normal favorable | 
May, and a variable June, entered upon a showery period in| 
July which stimulated the green or grassy condition too | 
much, and resulted in a deterioration during August and the | 
first part of September. Unfortunate rains fell] in the latter) 
part of September, but still the end of the season was quite, 
as satisfactory, as October weather was very favorable. The 
remarkable feature of the weather for October was the heavy 
rainfall on the eastern slope of the Blue Ridge in the west-| 


simple and regular that it may well be true that the phenomena 
on the coasts of China and Japan will be found to have some 
connection with that a month later on the western coast of 
North America. 

PENNSYLVANIA. 


Mr. T. F. Townsend continues his quotation from Professor 
Roddy on weather forecasts and health. It appears that the 
weather predictions of the Weather Bureau afford the people 
a most reliable guide as to the clothing necessary to protect 
against sudden changes. We all desire the greatest personal 
comfort, and we secure this by careful attention to the 
efficiency of clothing under variable weather conditions. A 
large field is open for investigation as to the relation of cloth- 
ing to the temperature and the comfort of the body. 


SOUTH CAROLINA. 


Mr. J. W. Bauer takes pleasure in announcing that here- 
after the “ monthly bulletins” (reports? ) of the South Carolina 
section will be issued in the standard printed from. His first 
number is excellent. In an appreciative article on the value 
of the work of the voluntary observers he adds: 


But the observations have an important scientific valueas well. * * * 
In the scientific study of the weather and the climate a long record be- 
comes invaluable, and it is gratifying that the data is now issued in a 
manner worthy of its importance and convenient for file and future 
reference. 

SOUTH DAKOTA, 


Mr. S. W. Glenn, in recounting the general climatic condi- 
tions of South Dakota, says— 


In general the winter precipitation is comparatively slight, so that 
the central and western portions of the State are well ye Bre to raising 
live stock on an extensive scale. During the crop season the average 
precipitation compares favorably with neighboring States. * * * The 
researches of the United States Weather Bureau do not indicate that 
settlement and cultivation of the soil have tended to increase the average 
annual precipitation. * * * The successful farmers are men who 
have given their attention to diversified farming. After sixteen years 
of study, I think that the principal source of prosperity for the farmers 
in this State will be the conversion of her highly nutritious and abundant 
native grasses into money through the staple mediums of butter, cheese, 


‘and meat. 


TENNESSEE, 
Mr. H.C. Bate, in reviewing the crop season, says that it 


ern portion of the State. The first snow was seen on the opened unfavorably, since the early warm, dry weather favored 
Grandfather Mountains on the 28d and 27th. | premature planting and germination. Consequently the first 

As we follow the ups and downs of the relation between | week of April, with frosty weather, gave a serious blow to the 
the crops and the weather, one can but be struck with the @Xpectations and forced the farmer to plant over again. By 
infinite complexity of the relation between the climate and. the close of April much of the lost ground was regained. May 
crop and the difficulty of locating the special climatic influ- W@8 unfavorably wet and cool. June brought a severe drought, 
ence that may have produced a good or a poor crop in any notwithstanding which a splendid crop of winter wheat was 


specific year and State. 
OHIO. 


Mr. J. Warren Smith publishes a very appropriate note on 
the difference between hail and sleet, which will help ob- 
servers to use the proper term. Hail is a summer phen- 
omenon and usually accompanied by thunder and lightning 
and temperature above freezing. Sleet is a winter phen- 
omenon; it is made up of small transparent drops of ice, 
apparently formed by the freezing of raindrops as they fall 
through the lower cold air. Hail is generally opaque, be- 
cause made up of concentric layers of clear ice and snowy ice. 


OREGON. 


Besides a number of personal notes, Mr. B. 8S. Pague ac- 
knowledges the receipt, at his office. of the volume of reports 


harvested. The rest of the season was troubled mostly by 
rain, although the fall crops were generally good. 


TEXAS, 


Mr.I. M.Cline reports that the weather during October was 
dry and exceptionally favorable for picking cotton, but high 
_winds blew a great deal out of the bolls. 


UTAH. 


Mr.J.H.Smith publishes his usual complete tables of data 
‘and says that the mild weather of the month was favorable 
to farming interests. The Utah section still uses the milleo- 
graph process, but we believe that arrangements will be made 
by which this and all other section reports will be printed 
from type on the regular quarto page. 


VIRGINIA, 


of the observatory at Hongkong, China, and several pleasant 
notices of the activity of the Oregon section. It is pleasant, Mr E.A.Evans states that the month presented exception- 
to see this and the California sections entering into intimate | ally favorable conditions for the growth and germination of 
relations with the meteorologists far to the westward. The crops sown in the fall, but was too rainy to allow additional 
general circulation of the atmosphere over the ocean is so| sowing or planting. Mr Evans’s map of the rainfall is de- 
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serving of commendation as having been engraved with excel- | 
lent taste and printed in colors that are quite harmonious to 


the eye. His heavy black lines are especially impressive. 
WASHINGTON. 


Mr. G. N. Salisbury gives an extract from the work of 
Reverend Benito Vifies on the Laws of the West Indian Hur- 
ricanes, especially that part expressing his conclusion that 
the hurricanes are transported’ by the general upper current. 
It does not at first thought occur to one that a paper on the 
West Indian hurricanes would be especially interesting to the 
voluntary observers in Washington, but upon second thought 
one will see that the importance of the upper currents is thus 
brought to their attention, and it is greatly to be hoped that 
these and all other voluntary observers will pay careful atten- 
tion to the exact direction of motion of the highest cirrus 
clouds. This is not required as an item of regular climato- 
logical observation by the Weather Bureau, but those inter- 
ested in meteorology will fully appreciate its importance. 
Every regular station of the Weather Bureau records this 
datum as an important item in dynamic meteorology, and its 
importance was especially dwelt upon by Espy in his very 


earliest circulars to the Smithsonian observers of fifty years 
ago. Climatological work began at an early date in this 
country, but the cloud observations for meteorological work 


were first called for when Espy, Redfield, and Loomis began 
their determined attack upon the problem of storm develop- 


ment and storm movement. 
WISCONSIN. 


Mr. W. M. Wilson, instead of trusting himself to comment 
on the Weather Bureau Convention at Omaha, has judiciously 
published some very interesting remarks by Mr. E. B. Calvert: 

It was the first meeting of this kind, representing the service as a 
whole. * * * Enthusiasm reignedsupreme. * * Each seemed 
to realize that his work was in common with that of his colleagues; that 
all were striving toward one object, the perfection of the utilitarian value 
of the service. 


WYOMING, 


Mr. W.S. Palmer presents us, for the first time, with the 
Wyoming report in print. Wyoming has now about thirty 
voluntary observers, and the number will doubtless rapidly 
increase now that each receives these well printed monthly 
reports. 


<> 


METEOROLOGICAL TABLES AND CHARTS. 


By A.J Henry, Chief of Division of Records and Meteorological Data. 


For text descriptive of tables and charts see page 366 of Review for August, 1898. 
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Taste I.—Climatological data for Weather Bureau Stations, October, 1898. 
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TaBLE I.—Climatological data for Weather Bureau Stations, October, 1898—Continued. 


| Elevation of Temperature of the air,indegrees Precipitation, i | le 
instruments Pressure, in inches. | = inches. Wind. | i 
Stations. § 6502 SE § | | 2 Bese 
Beco Sm Bs SE 8 a © SE £2) B= SS 
OS 6 = s | | > Sis 
| 
Op. Miss. Val.—Con. | | | | | | 
Moines 867 84 29.09 30.04 — .02 49.2 — 3.0 85 4 58 26 31° 40 % 48 #39 #75 3.56 +0.5 10 6,008 n. 81 nw. /12 8 9 14 6.0 1.7 
Dubuque .....-+--- 698101 109 29.24 30.01 — .04 48.8 —1.8 74 456 2 27 42 31 44°41 #80 3.86 +1.2 14 6,774 nw. | 36 nw. | 30 3) 14 14 6.8 3.6 
Keokuk .....-- eee 614 64 78 29.36 30.022 — .05 52.0 —2.1' 8 459 2645 31 47 43° 3.99 + 1.2 8 6,616 nw. ' 32 8 8 8 15 6.5 3.0 
Cairo RT «(29.68 30.07 .02 57.6 — 1.1, 86 3166 33 27 5O 30 52 50 4.644 + 1.9 8 6,334 se. 3 25 10 9 12 5.0 
Springfield, Ill. .... 644 82 92 29.34 30.03 — .06 52.4 —2.6/85 3159 27 27 46 «44/81 6.15 + 3.4 11 7,916 8 31 nw. 2% 5 11 15 6.8 T. 
annibal ....-..-- 58.1 — 1.9/ 88 3) G0 Bl) 46 | BB 2.94 + 0.3 10 7,516 8s 38 «6s 17 9 6 16 6.4 0.6 
567111 210 29.45 30.06 — .02 86 3 64 382 31° 48 31 47 13 7,945 39 sw. 2 11 5 15 
Missouri Valley — 3.2 | 
Colambia.... 53.5 — 2.6 | 87 | 4/68 22) 81) 44) 44 ........ 261 1.2 | 11 | 6,585 | s. 31 nw. 7 6 18 6.9 T. 
Kansas City ......- 963 78 9 29.02 30.06 — .01 53.4 — 2.3 | 89 2 62; 30 22 45 3 47 42/72 4+ 1.0) 7 7,784 nw. 33! nw. 2 11 6 14 5.6 5.8 
Springfield, Mo.... 1,324100 103 28.65 30.06 — .02 54.0 —2.0 86 4 62. 28 26 46 34 49 «46° 81 4.30 + 1.4/ 11 8,325 se. 35 se. 15 9 9 18) 5.3) 1.5 
BE «| 53.6 — 2.4 92) 4 27 | 26) BB 2.00 + 1.3) 7 ....... nw. 10 12) Q....) 3.0 
30. — .08 8.0 — 2, 82 | 27 | 26) 41 3&2 54 7. nw. nw. 7 5.8) 5. 
Sioux City ........ 1, 180, OB 46.3 —4.7|/77 9 56 24 26, 37 | 80 ....|.. 1.98 | 6 12; 068 nw. 8, 9 12 5 14 5.6 3.0 
WEINTD ccccccccccces 1,572 50 62 28.36 30.06 + .08 46.0 —3.4 88! 1) 56 12 30 36 47 37 WB 56 0.15 —0.5| 6 9,966 nw. 49 nw. 16 7 8 16 6.4 1.0 
28.62 30.05 + .02 42.4 —4.1/| 1; 52 26 32 36 3631/72 1.08 — | nw. a 
Yankton .......... 9304) G2 | | 46.5 —3.2 7 956 23 26) 37 | 1.27 — 0.2 | nw. 8. 8/12, 
Northern Slope. 41.6 — 4.6 60 1.16 + 0.3 4.8 
2,49 46 47 27.39 30.07 + .05 36.8 — 7.2) 69 | 14) 46 7 8 88 9/79 2.16 +1.5|.9 6,498 | w. 37 «nw. 15 8 18 10 5.815.7 
Miles City .......-. 2,372 41 49 27.54 30.08 4+ .04 41.8 —4.3/)72 14 31 22 21; 32 39 3 33) 47 1.77 +0.9 13 4,704 w. 39 ow. 15 8 12 11! 5.7) 4.1 
Helena 4,108 88 93 25.92 30.18 + 40.8 — 4.4 65/21/49 21 4. 32 34 26 | 60 1.10 + 8 5,225 sw. 37 sw. 11) 8 11) 12 2.6 1.1 
Rapid City ........ 3,251 46 50 26.65 30.07 + .08 42.8 —6.2 77 14 54 15 2) 32 438 35 2 0.51 — 0.2 7 6,934 nw. 36 nw. 16 7 11 18 6.0 4.7 
Cheyenne.......... 6,105 58 60 24.04 30.18 + .06 42.3 — 2.6 78 1 55 19 2 2 40 32 19\' 47 0.2% —0.5/) 4 9,002 nw. 48 w. 23:16 10 5 4.1 2.0 
cove 5,372 2% 36 24.70 30.17 +-.09 39.4 — 4.7 71 14) 52 11 2 41 32 2 | 66 2.22 +1.3/ 10 2,968 sw. 32 w 23 9°14 «+8 5.215.4 
2,826 43 52 27.11 30.10 + .04 S4 1 61 18 30 33 48 38 31 _ 3 8,167 nw. 42 nw 71511) 5 T. 
Denver ........ +... 5,290 79 151 24.77 30.10 ' + .04 49.0 —1.5 84 1638 20 2 35 46 87 2) 41 1.05 + 0.1 6 6,217 8 40 sw. 11611 4 3.8 2.8 
Pueblo ...... ..-. 4,682 74 81 25.35 30.09 + .06 49.5 —2.7 | 1 64! 25) 35 51 38 2/47 0.80 —0.4| 5,018 nw. 36 w. 23.2010 1) 3.2 T. 
Concordia ......... 1,398 42 47 28.55 30.05 — .01 52.8 — 1.7 | 87 | 4/64; 2 2 42 44 44 37/66) 0.87 —0.7/ 4) 6,421 3 | nw. | 17 12 8 5.3) T. 
2,504 44 52 27.44 30.07 + «53.6 — 1.5 91 67 | 40 49 43 35 | 64 1.87 + 0.6!) 6 8,971 nw. 41 sw. 918 7 6 1.2 
Wichita ........... 1,351 78 85 28.61 30.05 — 56.4 — 1-2 9% |) 467 46 34 48 41/66 +2.02 +0.2/) 5 7,519 8. 37) 718 8 5 3.6 0.5 
1,218 54 62 28.78 30.07 + .01 97 | 3 73: 2 48 41 BO 44 5 8,158 s. 36 15 23 4 4 
ern Slope, | —1. 
Abilene............ 1,749 45 54 28.26 30.09 + .01 65.6 fa 3 78 38 @ 53 42 52 50 T. O 7,524) s. 6 (13:19 11 «1 2.3 
3,691 54 61 26.32 30.09 + .08 89 1 71 26 21 42 40 44 33 7 4 13,733 s. 60 sw. 15 2 6 3 T. 
mn ateau. a — J. 
El Paso... ... ... 3,767 10 110 26.24 30.04 4+ .08 63.6 + 0.6 92 4 80 21 48 #44 45 30 T. —0.9| O 7,461 e. 51 ne. | 19 2 2 0 0.9 
Santa Fe........... 6.998 47 50 23.34 30.08 + .04 49.4 —0.4 73! 4 61 22.20 37 31 35 «14/30 0.5644 1 4,513 se. 30 ne. 19 3 6 22.0 T. 
6,885; 13 25 | 3.46 | 0.17 47.2 76 12 65 @ Al OW | 1.8 
1,076 47 57 28.81 29.92 00 71.5 +1.7 9/13 89 47 18 54 643 50 2 2 0.00 —0.6| 0 2,897 e. 16 ne. | % 4 2 1.5 
eres 139 16 50 29.74 29.88 —.03 72.2 —0.8 97/12 88 48 27 56 41 35 31 31 0.00 —0.3| 0 3,364 w. 36 16 26 2 1.1 
Independence. ... 3,907 10 58 26.038 29.96 .00 60.0 +13 8/1473 36 2 47 37 43 15/20 0.00 —0.3/| 0 5,316! nw. 48 nw. 1 30 1 0 0.8 
Middle Plateau. 47.6 — 2.7 0.95 + 0.1 | | .| 43 
Carson City .. .... 4,720 82 92 25.33 30.10 + .08 49.0 —1.2 76/18 65 24 16 33 48 38 23/42 0.72 4+0.8) 4 3,834 nw. 33 sw. 31 19 9 38 2.9 1.9 
Winnemucca ..... 4,340 59 70 25.75 30.15 + .8 45.4 —2.8 7 13 61 17 3 30 46 38 2 7 O.56 + 0.1 4 6,10 n. 31. sw. | 14 12 9 10 4.7 T. 
Salt Lake City..... 4,344 90 2.74 30.17 + .08 48.2 --4.1 7 14 60 20 36 3 40 2) #2 1.57 0.0| 4 38,878 se. 34 «sw. 31 «11 «14 «266 4.9) T. 
Northern Plateau. 46.2 — 2.6 63 0.62 — 0.7 |} | 49 
3,470 49 55 26.53 30.15 + .07 44.6 —3.5 69) 8 56 2 5 33 88 36 26 0.55 —0.6| 7 3,632 20 nw. 14 7 16 8 5.4 0.2 
Idaho Falls........ 4,742 10 56 25.33 30.19 + .10 40.9 —4.1 68 1454 14 W BW 43 BB BW 0.49 —0.6| 4 6,713 8 40 8 31/11 12 8 5.1 3.0 
eae eens doesee 1,943 99 107 28.05 30.12 + .06 46.8 —1.2 67 8& 58 2 7 36 35 40 32! 62 0.35 —1.2/ 5 3,991 8 30 sw 14 7 19 5 5.4 
1,018 65 73 29.02 30.12 .04 7 13,638 34 42 33 48 «44/7 9 3,654 sw. 2 sw 14 17 13 1 
A st Reg. .2 0. — 1.8) 
Fort Canby.... ... 179 10 34 20.86 30.06 + .03 53.2 —0.2/67| 758 44 #1 49 17 50 48185 4.70 —0.7/18 9,802 se. 58 se. | 8 6 8 7 7.0) 
40 7 2M 22.99 30.04 + .01 530.0 —0.7 58 62 2 16 46 14 48 44/80 8.51 —1.7/19 4,635 e 24 OW. 27 10 7.1) 
Pott Crescent$..../ 956) 15 | 47.2 0.4 | GO| 55) SB) | BB 4.80 19 2,585 e sw. 8 3 17 11 6.8 
119114 121 29.95 30.08 + .08 52.2406 66/759 36 7 46 30 48 45|77 4.69 + 1.2/ 14 3,468 se 21 sw. | 14 5 10 16 6.2 
Tacoma ......... .| 213/118 120 .......1.. 50.6 0.0 | 66/1858 | 7 48 90 ..../.... 1.60 — 3,984 sw. 2 sw | 14 8 11) 12 6.0 
Portland, Oreg..... 153208 213 29.93 30.09 + .01 53.0 — 0.4 70) 7 41 8 46 48 75 1.58 —2.5/13 5,58) nw. | 14 8 12 11 5.5) 
521 56 67 29.53 30.10 — .01 35:9 7 | 13 62) 35 24 43 38 48 45) 80 16 1,546 nw. 14 8 1 11 10 10 
sens | 64 60 69 30.04 30.10 + .04 53.9 + 0.7 66 12 41 2% 48 21 51 49/85 2.138 —0.4/ 12 3,333 nw. 29 nw. 17 9 14 8 5.2 
Red Bluff..... 334 54 (29.68 30.038 + .02 64.3 + 0.8 90 2 7 41 52 383 51 38) 44 0.46 4,348 n. 2406 15 18 9 4 8.1) 
Sacramento ....... 71106 117 29.94 30.02 + .01 63.4 + 1.6 88 19 76 44 1 51 3 53 44/58 0.64 —0.3| 8 5,321 | n. 28 15 16 8 7 4.2 
San Francisco..... 153.161 167 29.90 30.06 + .04 61.2 + 1.9 81/13 68 5O 1 54 30 55 50. ve 0.86 — 0.4 4 5,645 w. 30 Ow. 21 14 14 4.1 
Bares Light. lowes! + 16 63) 47 21 5O 30... 1.87 |\— 1.0 | 7 MW. lee 19) 
. Pac. Coast Reg. 4.0 + 0. 66 0.13 — 0.5 2.4) 
| 332, 67 «(29.63 29.99) .00 64.6 —0.3 9/2178 44 51 387. 53 43 53 «(0.08 — 0.5 1 2,904 nw. 18 
Los Angeles........ 330 74 82 29.62 29.97 — .01 64.6 +0.9 91,17 73 45 W 51 388 54 49/72 0.09 —0.6) 2 2.482 w. 20 2.7) 
San Diego .........| 87 94 102 29.88 29.98 — .01 | 62.3 — 0.9 81/25 69) 51 27 56 27 O54 78 0.00 —0.4| 0 3,546 nw. 18 2.1) 
~ 201 10 46 29.80 30.02 + .02') 64.6 +2.6 98 13 80) 388 2 50 52 4/60 0.39 —0.6) 8 3,841) n. 24 2.7, 
est Indies. 
Basseterre ..... 29 41 55 29.90 20.98 |....... 80.4 88 12 86) 68 6 75/15 74/72/79 4.47 18 | 5,579 | 24 4.4 
Bridgetown... .... 57 | 65 20.98 | 20.96 70.8 90; 19 8) 65 4 73/22 76 75/88! 7.14 14 4,909 | ne. 33 6.5 
90,78 | 20.81 78.6 .... 88 | 30 84 70 2 73 16 74 73/90 12.08 24 44,123 se. 2 7.2 
29.89 20.98 |....... 92/10 88 | 70 2% 72 74 72 1 6B) 8.08 17 2,669 | e. 18 6.3) 
Domingo.... 59 82 88 29.91 29.97 89 | 2 & 2 T1 7; 18 3,515 | nw. | 18 49, 
sees 75 39 46 29.82 29.89 9 78 74 10 7 12 7 0000. % e 26 
| | | 
4 2 | 2.68 20.78 |. ..... - 588/150 @ 4 39 37 20 | 6,295 | @. ase 4 3 8.3) T. 


Note.—The data at stations having no departures are not used in computing the district averages. Letters of the alphabet denote number of dave missing from the 
=. ; = or more cates. t Received too late to be considered in departures, etc. tStation at Port Angeles closed and moved to Port Crescent, about 20 miles west, 
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Tas_e IIl.—Meteorological record of voluntary and other cooperating observers, October, 1898. 

Temperature. Precipita- — Temperature. | Precipita- | Temperature. Precipita- 
(Fahrenheit.) | (Fahrenheit.) tion. (Fahrenheit.) tion. 
| 
Stations. a. | 2. | Stations. | Stations. | 
a | 
| | | | 
A | | pith Ina. | Ine A Cont'd o;e | ° | Ins. Ine. California—Cont’d. | ° ° | Ins. Ing 
OD | 89) 2 63.6) 0.98 | 0.00 30 60.4 0.00 
Ashville 50.6) 7.53 57-8 | 0.00 Fallbrook*!..... ....... 9% 45 60.6 0.00 
Birmingham t.... 81 68.0) 4.55 Arkansas. 000 «1.51 
Bridgeport t | 3.08 9 30 60.6 5.40 Fort Romie .............) 34/61.9| T. 
Citronellet 36 64.6) 0.54 5.41 Fort Ross 81 43 58.2 | 1.82 
Clanton 33 .... Beebranch..........- 4.15 Georgetown ...... 81 36 58.8 | 2.22 
34 «67.2 9.48 Blanchard Springst..... 90 28 61.4) 3.98 | 0.02 
Decaturt ....... 97 68.8) 4.79 380 59.3) 8.75 89 43 65.6) 0.00 
| 8.83 | 3.12 Grand Island **..... 43 65.9 0.49 
BIDS | 28 61.6) 4.31 CamGen 9% 2 61.6 3.23 | 2.08 
9 80 64.0 4.46 AN Ut Greenvillet ......... on 2149.8) 1.47 2.0 
EV@Pgreen BO 0.75 100, 27 | 68.1) 6.45 Healdsburg *!........... | 90 62.1) 0.78 
Florence at...... | 2.81 92 26 57.6 3.73 | Hill Ranch .............. | 104 38 (70.6 0.06 
Florenve 8 862 (50.6) 2.33 | 5.87 61.7) ON 
Gadsden 86) 58.8 | 13.43 Fayettevillet .........++ | 9 T. || 101. 74.7) 0.00 
Good water ..... 92 | 61.2) 3.76 30 7.02 R2 40 58.8 187 
Greensborot ... 61.4 2.96 | 1.64 9 38 63.0 1.04 
Hamilton. ...... 9 | 57-6) 4.09 8 | 3.88 0.16 
Highland Home t 87 «84 «(63.6 2.90 Helena>........ 9 82 62.8) 4.67 Bing City® 42 54.2 0.00 
per 3.49 Hot Springsa............ OF 82 62.2 5.84 Kingsburg *® | 85 65.2 0.00 
Liv ngston 80 62.2) 2.61 Jonesboro 89 59.07.43 Kono Tayee 7% 59.0 | 0.46 
KONO, | 8%) 60.6) 6.82 Keesees Ferryt.......... 3.07| T. Lagrange *®...... 45 66.6 0.55 
Madison Stationt....... | 88| 57.8! 5.09 8? | 8.96  Laporte*t!....... 2 | 46.2) 8.31 16.4 
Maplegrove ... + 89) 58.6) 8.85 || Lonoke*! .,........ 92) 83) 7.56 Las Fuentes Ranch.... ...... T. 
BO) 34 62.6) 1.90 Luna Landing 90 33 61.6 6.25 85 42 60.1 0.42 
Mount Willingt. ...... 89, 380 63.2) 2.89 | Lutherville*!. ... 84 | @0.2 |..... Lick Observatory ....... | %6 32 56.0 1.38 
Newbernt 9 «680 «68.2 «1.76 || Malvernt..... 9 | 61.3) 5.15 | Bl 
Oneonta 88) 58.6) 6.72) T.  Marianna*! 96 | 61.3)...... Lime Point L. H......... | 0.79 
89 32 9.27 Marvell 90 | 32 61.5| 8.80 8 42 «62.6 | 0.45 
96) 624) 2.19 | Mena*?..... ---| 98] 80/ 61.8) 4.91 0.15 
Pushmatahat..........- 89; 82 62.6) 3,88 | Monticello ...........+.- 92 30 61.6 5.39 | Los Gatos 83 44 6.9 0.94 
Riverton t..... 98 57.2°| 5.53 87 | 54.4) 7.71 Malakoff Mine ........... 81 34 (56.4 2.87 4.0 
Rockmills 83 (61.8 8.31 | Mount Nebo............. 88 | 32) 58.1) 7.29. Mammoth Tank*!.. .... 101 61 75.5 0.00 
Scottsboro f 8, 57.8) 3.65 4.70 | Mamgana ........... 86 39 61.4 0.00 
Selma | 64.4 3.79 | 5.88 | Mare Island L.H..... .. | 1.22 
Talladega 88 | 2 60.1)| 7.30 || Newport .......... | 54.78) 5.93 | 89 44 65.3 O11 
Thomasville 59.8) 0.40 9 5.4) 6.08 Mills College .... . 1.49 
Tuscaloosa 90 31 60.7 2.84 91 2 58.8) 3.18 
Tuscumbia ...... 88) 31 58.9 2.53 . 92; 82) 61.4) 4.15) Milton (near)*!.......... | 86 41 64.5 1.05 
Union Springst.......... 91 31 63.4) 3.56 31 4.97 | 64.4 0.00. 
OL) 84 | 63.9) 2.56 Pocahontas .......+++++ 8 29 57.8 4.17 Mokelumne Hill**..... ...... 40 58.7 0.98 
alleyhead 57.5) 6.59) T. 86 @ 457.6) 4.19 T. | Monterey*!........ 82) 42) 58.1) 0.20 
sel | 5.88 96 25 87.2) 2.82 Mountain View......... 0.87 
Wetumpka 8 3.84 Prescott 97 30 64.0) 5.79 Mount Tamalpais....... 80 40 50.4 «1.48 
Arizona. Russellville ..... ....... 9 30 60.2 7.10 80 70.4 0,00 
Arizona Canal Co.Dam. 9 48 70.2 0.00 Silver Springs ......... 89 27 57.1) 347 T. | NevadaCity...... 7 88 54.8) 1.9 0.5 
Bisbuet.... 4B Spielerville.............. 92 4.63 | 42 62.4) 0.00 
Buckeye t | 40 67.2) 0.00 Stamps .... 92 | 80 3.68 North Ontario........... «9B 44 66.0 0.28 
Calabasas 89 2960.4 | 0.00 92 31) 60.2) 7.80 | North San Juan*:...... 82 8631 461.9) 3.49 
Camp Creek... .......- 4 70.6 0.00 Texarkanat. ........... 97 32 64.2) 3.07 Oakland a 44 
Casa Grande*!.......... 49 73.4 0.00 Warren ¢...... % 61.6) 9.46 100-60 73.4) 0.00 
Champie Camp........- 102 42 °#72.8 0.00 Washington *t!......... 90 4 «61.7 4.62 Clete 81 38 55.7 0.80 
5371.9 0.00 nas 9 32 62.0) 5-45 92 46 66.0 0.32 
oon Summit*® ..... 9 45 6.8 0.00 8 2 55.1) T. | Palermo........ 36 62.9 0.94 
Dudleyville 3 65.5 0.00 Witts Springs t.......... 80° 55.0° 4.32 T. Paso Roblesd... 89 3861.5 0.18 
Empire Ranch ......... 874 62.74 0.00 California. Peachland *°........... | 86 60.7 | 0.85 
Fort Grant t............. | 8 42 66.8) 0.00 | Arlington Heights..... 100s 68.10.00 Pilot Creek.......... 3.27 4.0 
Fort Huachuca t .. 90 87 65.4) 0.00 AZUSA ......+.. Pine 47 65.6 0.32 | 
Fort Mohave ..... 104) 40 71.0) 0.00 Ballast Point L. H ...... ...... 0.08 Placerville .......... +++. 52.2 1.00) 
Gilabend 69.4| 0.00 3.07 10.0 Point Ano Nuevo L. H........ 0.83 
Holbrook ¢ 2 52.9! 0.00 80. 47 60.6) 1.88) Point Arena L.H........ 1.73 
Hot Springs 98) 49 71.5) 0.00 56.6) 0.00. Point Bonita L. H....... 1.240 
| 190) 42) 70.6) 0.00 | Blue Lakes City......... 92 32/604) 0.35) Point Conception L. H.. .... 0.40 | 
82) 48 63.5 0.00 70| 18/| 88.2) 1.28! 8.0) Point Firmin L. 0.37 
Loohiel ooo) 41 60.5 0.00 71, 9 | 38.9 Point George L. H....... 2.48 
Maricopa*!........ 105 0.00 | Bowmans Dam *! ....... 81 48.4) 2.64 0 Point Hueneme L. H.......... ...... 0.25 
MOBO 45 70.2) 0.00 Caliente?! 9 | 68.8) 0.00. Point Lobos....... 49 87.8 | 0.72 
Mount Huachuca ....... 40 63.6) 0.00 Colloway .... 40 67.3 0.06. Point Loma L. H......... 0.00 | 
Musie Mountain..... 92 83 0.00 Campbell ...... 39) 57.3| 0.66 Point Montara L. 1.88 
Natu HO 0.00 Cape Mendocino L. H... ...... 9-85 Point Pinos L. . 
Oraele 87 4.0) 0.00 Cedarvillet.............. 47.5| 0.78 2.5. Point ReyesL. H........ | 1.27 
OPO 0.00 | Centerville*! ........... 90 51 63.6 1.33) Point Sur L. H........... 0.72 
Ore Blanco 91 44 68.3 (0.00 45) 65.5) 0.40) Pomona 97 38 65.7 0.09 
Parker .... 105) 0.00 | 40 64.6) 0.13. t vere 72 24 49.8) 1.73 1.0 
PheMIE | 67.0) 0.00 | Corning ++. 60.0 | | Redding 88 87 62.4 | 1.56 
63.6 0.00 79 56 | 64.2 0.00. Redlands ....... 99 41 69.0 0.01 
Prescott -| | 25 58.1| 0.00 Crescent City*!.........| 74) 39/| 5.39) BIO 8 63.4) 
San 90) 30 0.00 | Delano*!.. 8, 48/633 | | Rosewood.............- 89 81 58.6 0.53) 
Signal t...... 43 0.00 88) 4258.2) 1.95. Sacramentoa........... 40 60.4 0.68 
81| T. Drytown ................, 88| 386/61.0) 0.88) Saltom 105 58 78.0) 0.00. 
Sulpbur Spring Valley.. ............ ...... 0.00 Dunnigan *! 8% 47 | 64.6) 0.60— San Bernardinot........ 9 38 64.4) 0.03 
Texas Hill*!............. 100 51 73.4) 0.00 Durham 8 62.3) San Jacinto....... 9 64.8) 0.00 
mbstone.......... 88) 46 66.7 0.00 East Brother L. H.......... 0.60 San Leandro*?.......... 90 «51 | 63.1) 1.48 
csont....... 38 0.00 manton*®!..... ...... 30 | 49.2 2.27 | 9.0 | 0.45 
te Hilis......... 0.00 1082! 6801 70.7! 0.00 | San Mateo*!...........- 62.8 | 0.81 | 
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Tas_e I].—Meteorological record of voluntary and other cooperating observere—Continued. 
Temperature. Precipita- Temperature. Precipita- | Temperature. Precipita- 
(Fahrenheit. tion. (Fahrenheit. ) tion. (Fahrenheit. tion. 
3 3 3 
Stations. as | Be Stations. | Stations. Bs 
= = | & = = =z = = = 
| | | 
Cal fornia—Cont'a. ° Ins. Ins Colorado—Cont'd. ° ° ° Ins. Ine. Georgia—Cont'd. ° ° Ine | Ine. 
San Miguel*'.......- sees | 61.8 0.08 - 78 9 46.8 0.10; 0.5 AmericusT......... 30 68.0) 5.92) 
Santa Barbarad .......-. 87 48 61.8 0.14 San 72) 9* 38.4) 0.58 0.4 | Athena 83 33° (60.2) «(7.40 
Santa Barbara L. H.........-- 0.16 Santa 19 40.8 1.94) 16.0 95 31 | 67.8 2.31) 
Santa Clarad ....-- 0.68 10 | $8.6 | 1.98) 12.2 || 3465.9 3.76) 
Santa Cruzét....- 38 461.2 0.40 Seibert? 0.85 4.8 oc 33 (66.4 «4.95 | 
Santa Crus L. 1.04 Hill Mine......-- 79 10 42.0 1.385) 11.0 Camak 87 62.6 3.63 | 
Santa Maria.......-..--- 42 65.6 0.30 Springhel| 1.00 B.0 || COMCORE 7.14 | 
Santa Monica*! ........ 52 643.6 0.30 mford ©! ........ 2 | 83. 2.28 18.0 Cartersville............., 86 33 59.2, 5.80 | 
Santa Paula.....-.- 87 42 60.0 0.08. Steamboat Springs.. 68 17 (41. 1.10) 11.0 Cedartown..... 86e 56.6° 6.98 | 
Santa Rosa*!........ 42 61.3 1.07 Stric 84 27 «57.2 | 14.52 | 
Shasta.....-- ees 000 sees 92 «63.7 0.67 1.80) 4.0 || Columbus 84 67.2 
Madre 91 45 66.4 0.58 | & 32 55.6) 9.55 | 
0.89 0.68 88 37 (66.5 6.36) 
"Paralione L. 0.40 Dahlonegat ....... 85 29 | 8.32) T. 
Stanford University.... SA 40 60.2 0.57 | 2:8 || ven 82 | 86.4) 11.57) T. 
Stockton @ 42 61.4 0.88 0.25 | 1.0 || 35 66.6 4.75 | 
Summerdalet . al 2651.0 1.20 2.0 0.50; 5.0 Elberton t.... | 86 31 62.4 «7.10 | 
Susanvillet..... 70 27 «48.4 0.80 4.0 Connecticut. | Fitzgerald. . 34 (64.2) (8.36 | 
Sutter Creek 81 30 56.0 0.78 83 5.44 Fleming .. 90 34 66.4 5.01 | 
Tehama*!...... 89 43 64.7 «(0.58 Colchester... 6.39 | Fort Gaines 89 32 | 63.9 | 3.91 | 
Tejon Ranch.. 0.00 Palis Village 3.74 Gainesville... 8 82 | 58.6 7-80 | 
40 59.6 0.15 Hill 9.74 | Gillsville .. 88 30) 60.6 8.18) 
Thermalito.. 98) 65.4) 0.56 Hart a. 79 6.75 | reenbush . 87 28 58.2 10.05. 
Trinidad L.H.. 3.79 Hartford) .. 6.32. riffin ..... | 29 61.6 6.78) 
Truckee 68) 43.20.06 Hawleyville... 85 5.04 Harrison .. 88 34 64.2) 4.76 | 
0. 06 Lake Konomoc 10.67 | Hawkinsville | 86 2 62.8) 9.55 
Tulare 40 63.3 0.01 New Londont... | 3253.0 8.47 Hephzibah*». 88 40 67.1 2.90) 
Turlock..... North Grosvenor Dale.. ...... 6.10 Jesup...... -| 68.2) 7.86 | 
36 58.2 1.24 Norwalk 28 53.0 8.29 Lagranget . of 33. (68.5 «6.35 | 
91 34 60.4 1,01 Pomfret 80 30 | 53.8 6.02 Louisville .. 92f 64.0f 5.89 | 
Upper Mattole*!....... 86 40 58.4 1.56 Southington.............. 80 29 «62.8 6.09 Lumpkin ..... | 84 82 63.1 6.17 | 
Vacavillea*'............ 9 47 64.7 1.06 South Manchester ...... ....... 6.91 33° 63.2) 6.60) 
92; 57.0 0.12 85 29 «4251.9 6.18 | 8 82 59.0 6.54) 
82 | 62.2 2 Voluntownt.. ....... 84° 53.0° 9.33 Marshallvillet ........... 88 82 64.2 7.83 | 
Voleano Springs *'...... 111 83.80.00 7.92 33 65.7 5.02 
Walnut Creek........... 86 63.8 1.09 Waterbury ...... 87 28 53.4 5.82 Millen 89 33 65.4) 7.11) 
Wheatland ............... 8&7 36 61.6 0.84 West Simsbury... | 4.99 Newnan....... 84 33 67.2) 8.15) 
81) 58/628 | Delaware. Point 208 61.4¢ 8.79 | 
Wire Bridge*®........... 84 39 60.7 DOVE? 82 33° (57.6 4.06 | ool 32 | 65.1 | 5.26 | 
Yerba Buena L. H....... 0.14 Milford. | 61.2) 4.13} uitman t...... 89 65.6 | 6.06 
Yrekat..... - TO) Bi Millsboro &2 3259.4 4.55 | - 88 29 60.3 6.91 
“olorado,. Newark 31 (56.43.95 | & 30 59-2 | 7.15 
Altman... 62, 9 35.4 0.96 11.5 Seaford.............. 84 32 59.4 4.20) Talbottont............. 87 34 61.8) 7.63 
Antlerst‘...... 76 22) 48.8 0.77 District of Columbia. Tallapoosa ..........+... 84 30 57.5 8.32) 
0.75 2.0 Distributing Reservoir*® 80 33. («58.6 3.63. Thomasvillet ............ 89 35 «466.8 7.89 
Boulder ............. eee 81 2% 49.0 0.90 5.0 Receiving Reservoir*®.. 81 31° (58.34.08 | 0.000000. 87 32 59.0) 7.62 | 
Boxelder ...... 0.47 38.0 | West Washington....... 84 28 57.4 3.80 Union Point 86 31 60.8 4.55. 
Breckenridget .. 64! 1.58] 15.2 Florida. Washingtont...........- 88 33 (61.8 4.82 | 
Canyont 84) 20) 51-2 0.82 Archert....... 37 «70.6 «45.39 | secs. 89 36 «67.8 7.26) 
Castlerock ...... 80> 10/ 44.4 1.17) 9.0 Bartow.. 88 48 74.0 5.44 Waynesboro. ............ 8S 3662.5 4.8 
Cedaredge.......... 16, 48.8 0.20 T. Boca Katon ...... 90 58 77.8 15.18 | Westpoint .. 81 60.4 5.55) 
Chevenne Welis..... aa 89 19 47.0 0.48 1.9 Brooksvillet........ .. 89 42 70.8 5.07) Idaho. 
Clermont ....... 43° 72.1 5.27 | American Falls ......... 17 43.8 0.25 
Colorado 79) 18 45.1 0.24) 0.4 Crawfordville........... 88 30 68.0 9.73 Atlanta......... 18 39.4 1.47) 
Cope. 19 46.6 1.26 6.4 De Funiak Springs...... 90 30 65.0 3.20 | Blackfoot t.............. 70e 41.24 0.50) T. 
CROOK 94> 164 45.8* 0.22. T. Earnestville............. &8 44 72.1 6.05 Boise Barracks.......... 67 26 46.6) 0.57) 
16| 47.8) 0.08 | Betero®! 88) | .| Burnside t................ 69 18 37.0) 0.50) 1.0 
Dumont t............ coe 2.0 | Bustia 92 43 72.6 4.54) Downey ..... 74 8 38.2 0.40 
74 47.0 0.07 Federal Pointt........-. 88 42 70.2 4.82 Fort Sherman t......... 45.0 1-05 | 
11 42.4 0.62 6.5 Fort Meade.............. 4 73.3 6.87 Lakeview 31 44.1) 1.50 
Fort Collins t............ 8 «16: 46.3 «0.82 1.0 Gainesville.............. 89 39 70.2 6.27 Lost 66° 14°, 39.4°| 0.45 | 3.0 
89 18 45.6 0.71 | Grasmeret....... 9 46 72.3 8.34 Marysville .............., 70 87.4) 0.61 4.5 
| 0.05 | 4.0 | vous 3.13 | | 88 8/431) 0.00) 
36.6 0.15) 1.0 Homeland............... 9 49 74.6 ....... Moscow ......- | 66) 44.4) 0.83 | 
Georgetown....... 67 | 49.6 )...... | Huntington .... ........ 89 42 70.6 6.25 | FT. | @ 21 40.8 3.61 
74) 0.40, 1.5 Kissimmee ............... 9 49 75.0 5.17) Oakley ..... 74,0 47.9 0.30, 
Grand Junctiont........ 80, 28 51.1 0.25 | Lake Butler 5.50} Ockonook 76 50.4 | 0.90) 
87) 45.7) 0.78; 2.0) Lake Cityt............../ 91 39 «69.6 8.038 20 46.0) 1.74) 
| 14/ 42.9 0.90, 9.0 LemonCity...........-. 90 59 76.7 14.65 Payette 81) 20 | 522) 1.22) 
20 49.7 0.82 4.0 Liveoak*................ 89 38 69.9 4.82 | Pollock | 47.4 
0.44 > 5.0  Macclenny t. 92 37 69.2 3.51 Priest River............., 15) 40.9 | 1.11 
0.85 | Manatee .......... 47 | 73.1 3.98 St. Maries ............ ..| 7| 46.0 | 2.07 | 
var thee 0.50| 3.0. Merritts Island | 88) 52 | 75.0) 5.69 | Salubria 73 46.0) 1.78) 
83 0.68 8.0 Myerst...... 89 53 74.9 4.99 | | 75 9 48.0, 0.54) 1.5 
69 1.08 18.0 NewSmyrna.......... 87 44 73.2 8.39 | Swan Valley t .......... 38.8) 0.72| 3.0 
93 1.55 7.0 Ocalat....... 94 39 (71.4 7.67 | Warrent ..... 68 18) 39.5 0.97) 
0.88 | Orange City .. -| 46 72.9 7.98 | Yetlow on | 1.38 | 
93 1.30 | Orange Park . 3.24 Uinor. 
60 0.938 14.0 Orlandot.. 48 73.0 5.55 | 85 2% | 55.2) 8.25 
87 0.54 1.2 Plant City.... 46 73.0 6.48 Alexander t .. 86 58.2; 3.80) T. 
65°, 37.9" 0.60 7.5 St. Andrews...... 36 |...... 3.81 | Ashton*f!. --| |) 26/ 48.5) 2.85) 270 
0.48 | St. Francist.............| 87 44 70.8 8.35 | Astoria . 8 | 2.22) T. 
74 16 41.1 2.15, 0.5) St. Francis Barracks... 86 42 71.4 3.85 Atwooda*?. 86 20, 49.8) 5.50, T. 
69° 42.5 0.78 5.0 Sebastian ...... 53° 674.6 7.13 Atwood d.... . | 3.49 
21 51.8 1.08 5.0) Stephensville........... 86 44 70.2 4.05 | Aurorad.... ... 87 | 50.2) 4.66, 1.0 
68 1740.9 0.99 4.5 Switzerland*!......... 87 444 68.9° 5.04 Aurora 85 | 40.8) 5.80 | 1.7 
80 41.4 2.85 | 20.0 Tallahassee t........... 92 35 67.1 10.08 | Bloomington. ..........| 87 30 54.6 4.31 0.8 
Parachute ............... 79) 48.8) 0.98........ Tarpon Springst........ 89 42 724 4.57 Bushnell......... 854 98 58.1" 2.67 |..... 
Perry Park...... ees OBT Cambridge 79) 2 | 50.0) 4.06, 6.0 
1.94) 10.4) 31 59.0 7.14 T. || Carlinvillet .......... 86 2% | 54.2) 4.60) 0.5 
Rockyford...... ......... 9 2 49.3 1.86) T. | 91 34 (65.7 «8.01 oud 
Ruby ...... | 1.48 | 30 64.2 4.72 ‘| Carrollton ...... 81 | | v. 
Saguachet..... .......| 72 17 | 48.4: 0.18! T. | 92. 30) 65.41 8.24 Charleston ..............| 84 26 | 53.4) 4.14) 0.2 
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Taste II. — Meteorological record of voluntary and other cooperating observers—Continued. 
Temperature. Precipita- | Temperature. Precipita- Temperature. Precipita- 
| tion. (Fahrenheit.) tion. (Fahrenheit.) tion. 
| | 
MMinoie—Cont'd. ° ° ° Ins. Ine Indiana—Cont’'d. | Ins. Ina. lowa—Cont’'d. ° Ins. Ina. 
Chemung 78 18 47.8 3.41 1. 88) 25 53.6) 4.93) T. | Independencet......... 76 2 46.4) 4.51! 40 ] 
Chester . ..... 4.97 Kokomot 87) 53.1) 4.69 T. | Indianolat.............. 84, 24 49.2) 3.7 4.0 
Clanet .. 23 8.6 3.30 Lafayette? .. 88 233 52.5/ 4.53 lowa City 80; 24 49.1 4.38 4.0 
Coateburg........ 2 51.6 2.80 0 6.95 7. Iowa Falist............. 85 | 2 45.6 3.49 T. 
Cobdent.....-. 2 55.5 6.42 Logansport 6+........... 23 50.2) 5.37 | Keosauqua.............- 81 2% 51.2) 4.16, 2.0 
86) 26 56.1 5.06 86) 2% 56.1/ 3.81 | 23 49.8 4.01 25 
Decaturt 21 58.6 5.34 T. | Marengot...... | 4.21] T. | Lamonl...... 88] 47.4) 1.0 
F 80 2 49.2 2.56 B.D cece | 89} 2 3.50 Lansing....... 76 23 48.2 5.20 2.0 1 
Dwight 84 3 580.8 4,42 O.8 & 381) 52.5| 3.35, 0.5 Larchwood 3.0 
gftingham 87 «4.13 874) We 52.8) 4.16; T. Larrabeet. . 78 44.8 2.92 9.0 ] 
22 49.4 4.76 1.0 Michigan City * 78 36 | 68.5 |...... 4.49 5.0 
2% 57.0 3.45 Mount Vernont......... 88 | 24, 55.1) 5.3 Lemars. .. 76 18 46.4 1.89 8.0 
85 93 4.06 Northfield t.. ... ee | 3.85 M4 2448.9 3.60 9.1 ] 
Fort Sheridan. ........ -| % 23 483.8 T 21 | 54.7; 5.30) T. Logant....... 86 20 47.5 2.93 0.0 
@& 24 «49.3 2.73 1.9 Princeton*! & | 55.0) 3.15 Maquoketa .. 25 58.0 | 3.74 3.0 
Glenwood *! ........ 74) Ble 50.58 4.30 Richmond . 87 | 2) 54.2) 3.86 Marshal! t . 83 21 | 4.1 8.04 |...... 
4.35 Rockvillet . 8) 52.8) 4.37 = Mason City... 83 2344.7 3.20 0.0 
Grayville .... 87 57.2 3.34 Scottsburg . 2 57.2 4.35 Millman ...... 
Greenville .....0 85 3 52.8 5.58 Seymour M 34 «5.97 » Monticello 79° 2° 49.0° 3.95 
Griggsvillet.......-- 86 27 53.0 3.01 T.  Shelbyville.. 56.1 457 22 49.8 388 20 | 
Halliday *® 85 2 86.2 4.42 South Bendt. 31 53.1) 6.56 O.5 || 23 50.0 3.46 6.0 
Havanat . ST «2.55 Syracuse t.... 5.30 0.5 Mount Pleasant........ 79 24 4.12 1.0 
Henry .... 87 24 512 3.11 T Terre Hautet @ 55.2 4.02 TT. | Mount Vernona. ....... 24) 48.7) 3.50 ...... 
Hillsborot 86 5.13 Topekat.... &3 22, 48.0, 4.59 Mount Vernond......... 77 2 47.6 2.91 6.0 ‘ 
Joliet ... 81 26 W.6 4.53 1.0 Valparaisot 8 7.00 New Hampton ........ & 2347.4 «4.06 ‘ 
Kankakeea 90 2 51.2 4.18 90 30. 57.8 4.65 81 2348.2 4.17| 3.0 ‘ 
Kishwaukee.. 73 18 45.9 2.74 2.0 Vincennes.... 89 26 57.2) 3.24 North: 3.76 1.5 
Knoxville ... 21 49.1 2.48 2.0 Washingtont............ 904, 244 55.74 2.24 83 21/44.8 4.70. 
Lagrange t. 83 49.5 4.21 7. 91; 2) 52.6) 6.17 2347.5 2.57 6.0 
Laharpe.. 80 2 451-8 3.15 2.0 Worthingtont .......... S| 2) 34.8) 3.48 Ogden ....... 20 48.0 3.91 2.0 ] 
Lanarkt.. 74 14 46.4 3.45 8.0 Indian Territory. 76 21 47.2) 4.47 6.0 
Lexington 24,50.8 4.06 ..... Healdtont ...... esvesese 101 | 62-4) 1.89 Osage **....... 2 44.1 4.20 
McLeansboro 87 2% 55.8 3.77 62.1 1.69 83 21 48.8 3.64)! 3.5 
Martinsville . SS 3 55.1 «4.35 101 23 616 «1.71 2 49.8 3.94 «T. 1 
Martintont .. 87 4.36 South MoAlester ¢ 2.83 2 49.4 4.33 6.0 
Mascoutah ....... 8% | 2 54.2 4.42 Tahlequah.............- 100| 2 59.8 1.84 Pella 78) 46.0 4.95/ T. 
Monmoutht...........- 2.36) Webbers Falls 3.10 8 18 45.6 2.40, 4.0 
Morrisonvillet ........-- 85 2 52.2 «5.11 Jowa. | 2 49.7 2.99) 
Mount Carmelt.......-. ... 3.53 Afton. ete 21/47.8 2.06 76 24 «47.8 5.753) 1.0 
Mount Pulaski.........-. 89 2 538.6 4.79 3.8 4.90 5.0 Rock Rapids...... ..... 74 18 42.8 208 1.0 
Mount Vernon .......... 8 2 58.6 4.41; T. | Algona®!............ 79) 45.3 3.61 3.0 Rockwell City ......... 82, 2146.6 4.56) 1.0 
New Burnsidet......... 79| 28/ 45.2) 3.94/ 6.3 Ruthwen................. 4.0 3.45) 2.0 
G 87 3.06 Amanat?t....... 76 22 48.0 3.56 23 4.4 4.15| 6.0 
3 48.8 4.32 85 23 47.0; 5.08 ...... St. Charles ........ 86 24 3.64 4.0 
Palestine ¢ 86 28 | 8.6) 4.61; T. || Atlanticf................ M4 21 46.5 2.11 83 28 48.6 1.95 8.0 
Pana........ 2 58.8 48 T. | Audubon................ 20 464 284 80 Sigourney..... ...... 18 48.4 4.67) 3.5 
Paris ees 8} 2% 8.78)...... 86) 48.9) 3.87 8.0  Spencer.............. 768 «19° 46.54 2941, 1.5 
8 2 52.8 3.00 Belleplaine.......... 3.96) 6.0 || Stuart ................... 2 49.0 1.48) 3.0 
Plumhill ¢ . 2 85.4 5.34 85 2 45.3 4.04 0.5 Thurman. M4 23 2.68 6.6 
0560000 86 23 54.8 3.90 23 47.0; 3.98) 6.5 | Villiscs.............. 25147.6 29) 0.9 
Reynolds 7 649.6 3.82, 3.5  Cedarfalls............... 79 | 48.4) 4.38 4.0 | Vinton®!............... 76 | 
iley?......... 79 49.0 Cedar Rapidst.......... 48.9) 2.98)...... Wapello .......... 7% 
Roundgrove ¢ 79 20 49.6 3.38 3.5 | Centerville .............. 49.8 3.57 2.0 Washington....... esesee 79 21 47.7 3.73) T. 
St. Charles *t!.......... 2 49.0 5.74) 2.5 Chariton....... VR 298 868.0 
St. Johnt....... 56.5 3.06 Charles City.. 46.6) 4.30 Waterloo....... 2147.2 4.79) 6.0 
Seales Mound........... 74 16 47.2 «4.38 5.0 Clarindat......... sees) 2.61) 10.5 | Waverly ...... 3 47.8 3.9% 2.0 
Streatort...... | 1.0| Clear Lake.............. 81 46.0 «4.59 (Webster City...... 95 47.2| 8.90| T. 
Sycamore? ......... 96) 6.60) 1.0 |) Cimtom 4.97 5.0 Westbend*+!...... 21 43.8 2.74/ 2.0 
26 «455.4 6.36 College Springs ......... 21 49.6 2.68 8.5 West Branch....... 7 2 7.2) 3.72 3.0 ] 
84) 26° 40.6) 2.63; 0.5) Corning?................ 87 | 28 47.8; 8.00| 5.0 | West Union .... 7.290) 4.0 
Biuffs..... ..... 84; 22/49.5; 2.07 4.0 | Whatcheer.............. 7%, 2 49.4) 8.05) 1.5 
Walnut? ............ 88) 235/517 2.63) 28) Crescot..... coves | 4.900) T. | Whittem®’...... .......) 88 4.9 5.88 2.0 
Winchester *!........... 2 68.6 3.75 Delaware ®® | 24) 45.4) 3.77 15 Wintersett....... ee 87 -9 | 3.22 3.0 
Winnebago t 76) 3.80) 3.0 WB 8.95) Kansas. 
indiana Eldon..... 51.2) 3.97 2.4 Abilenet........ 53.2. 1.88 4.0 
Angola ..... 83 | 29 51.6 7.90 T. | Elkader?........ 47.4 4.86 4.0 Altoona®?..... 53.1 2.63) 2.0 
Bluffton t...... 89 2 53.8 2.88 T.  Fayettet 44.89 3.88) Augusta 57.0, 2.07) T. 
4.83 Forest City.............. 21 46.0 454 TT.  Burlingtont... 55.4 2.19) 3.0 
Butierville t......... 85 4 «(4.67 Fort Madison ... 1.78 3.5 
Cambridge City?t... .... 4.97 Fredericksburg ......... Chanute ..... 54.4¢ 284), 0.3 
Columbia City*!........ 85 20 «51.1 5.50 ea 80; 46.9 |...... Colby? ...... 90 477.4 O85 0.5 
24 «45.11 Glenwood t...... 87 | 49.9 1,63 8.0 Columbus ...... wel, 55.4, 0.2 
Connersvillet........... 88) 2% 4.04 Grand Meadow*'. 70! 45.6) 4.69 8.0 | Coolidget 92 19 49.8 0.95 3.0 
52.2 4.51 T Greene 21 47.0) 4.34 T. Cunningham‘ .. 18 55.3 1.40 2.0 
Edwardaville*t'........ St 28 57.1 «38.78 Greenfield....... | 6.3 | Delphos......... 17 | 88.7 | 0.97 | T. 
Farmland 26 53.4 4.83 8.0 || Grimmell 79 | 2 | 47.6 | 4.17 1.0 || 92 2 53.5 0.67 1.5 
Fort Wayne ............. 91 2% 52.2 4.32 Grundy Center.. 80) 20) 46.0) 5.29 2.0 | 87 54.4 3.15 
Franklin *?!.......... 88) 532 4.10 Guthrie Center ......... | 47.5) 3.12....... Englewood ¢ ...... 9 2 86.2) 1.11) T. 
Greensburg ..... 58.2 7.7% y Hampton ...... 81 2 4.6 4.02 Eskridge ........ 92 27 51.2) 2.86) 7.5 
Hammond ... 4.3) 3.50) T. Hawkeye............ 5.24 B.0 || B72) T. 
Hector ...... ee ©) 5.0 446 T Hedrick 70'| 204 4.17 3.0 | Eureka Rancht.... ..... 84 19 50.2) 0.42) 0.5 
Huntington ... --| 81/52.5/ 3.49; 0.85) | 49.8) 3.15 Fanning ...... 2.23 | 7.0 
Jeffersonville ............ 90 57.4 8.14 T. | Humboldtt............. 2/468) 262 TT. | Fort OY 2154.6! 2.30) 2.0 
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Stations. 


1 depth of 


snow. 
snow. 


Rain and melted | 


| Tota 


Carroliton..... 
Catlettsburg .... 
Earlington .. 
Edmontont ............ 


Kansas—Cont'd. 


Hutchinson ....... 


McPherson ...... 
Manhattan d............- 
Manhattanc*®........ 


Medicine Lodget... 

Minneapolist ... 
Morantownt .. 
Mounthope*! . 
Ness City .. 


Rome*t'..... 


Falmoutht......... 
Frankfort ....... 

rgetown ... 
Greensburg ..........- 
Henderson ¢..... 


Maysville..... S00 

Middlesboro 
Mount Hermon 
Mount Sterlingt ... 
Owensborot......... 
Owentont 
Paducah at....... 


Scott 
Shelby City 


Clinton t ...... 
Covington .... 
Donaldsonvilie...... 


~ 
> 


= 


o> Soo’ 


eco 


Sco: wo 


: 
woous 


SEASLE 

Dax Daw 

coo 


#2: 2: 
oo 


ao 


¢ 


BEAM: § 


4335 3333 


a3 


amsbu eevee 

Woodburn 


o 


: SEESASASE 
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SIS 


as 


ene 


Precipita- 


Stations. 


Louisiana—Cont’d. 
Farmerville ..........+++ 


Franklint | 
Grand Coteau..........- 


00.00 
Jeanerette .......... 
JENNINGS 


Lafayette 
Lake Charlest...... 
Lake 
Liberty Hill 
| 
Monroet ...... 
| Montgomery ....... 
Oakridge ..... 


Opelousas 
Paincourtvillet ... 
Plain Dealing t.. 
Plaquemine ..... 


Robeline ... 
Schriever. .....00.. 
Shellbeach .............. 
Southern University t. 
Sugar Ex. Station!...... 


alla aCe ..... 
Whitebail 
White Sulphur Springs. 
‘aine. 
Bar Harbor........- 
Belfast *®........... 
| Cornish*!.... 
Cumberland Mills... 
Farmington 
Mayfield: 
Bridgton 
| Petit Menan*!....... ans 
Maryland. 
Annapolis .. 
Bachmans V alley . 
Boettcherville .........- 
Charlotte Hall .......... 
| Cherryfields ........... 
Chestertown ..........+- 


Collegepark 
Cumberland 0........+.. 
Darlington 


Ellicott City ............ 
Frederick 
Greenspring Furnace... 


Hagerstown..... 
Hancock ........ 
| 
Johns Hopkins Hospital 


Mardela 
Mount St. Marys Coll 

New Market 
Port Deposit ...........+ 
Princess Anne..... .... 
Sharpsburg. 
| Smithsburg ..... 


Spencerville. ............+ 


| Sunnyside 
| Taneytown.............. 
| Van Bibber.............. 
Westernport 
| Westminster .. wee 

| Woodstock 


Massachusetts, 
| Atmherst.. es 


| Attleboro . 


Bedford 
Bluehill (summit) ......- 


| 
a 


snow. 
snow. 


Rain and melted 
Total depth of | 


Minimum. 
Mean. 


Massachusetts—Cont’d. 
Chestnut Hill.....-....-- 


~ 
> 


Fallriver ..... 


Hyannis*t? 


Long Plain .......... 


bed 


South Clinton .........- 


Turners Falls .. 


Weston...........- 
Williamstown...... 
Winchendon ............ 


CHOBE 


cultural College.. 


Arbela....... 


Ball Mountain ....... sa 
Battlecreek ..........++- 


BEES 


BEER 


Big Point Sable. 


BEEZ 


East Tawas.... 


a 


Grindstone City * 


Harrison 
Harrisville ...... 


Ha 
Highland Station 


IL. —Meteorological record of and other 


| 


Temperature. 
(Fahrenheit.) 

or 

Fi 

a | a = 

| of o 
8 | 29 53.6 
86 | 38 53.6 
79*| 27 | 52.0¢ 
82 31 49.0 
7884 | 54.5 
81 30 | 50.4 
82 28 51.0 
8 2320) 52.8 
237 | 50.2 
74 35 | 54.0 | 
84 | «450.2 
81 | 27 | 50.0 
82 | 28 51.8 
83 | 24 | 49.0 
26 «51.4 
82 26 | 52.3 | 
82 28 | 52.3 
77-| 81) 538.2 
-| | 53.6 
27 | 50.2 
80 82 | 50.6 
34" 55.6 


u 
o 


81 | 80 | 


84 27 | 50. 
78 | 34) 53. 
82 21 50. 
73 18) 30. 


snow 
snow. 


Rain and melted | 
Total depth of 


= 
~ 
> 


ad 


— 


cocoa 


477 
Temperature. Temperature. Precipita- Precipita- 
| (Fabrenheit.) _ (Fahrenheit.) | tio 
| 
| | 
| | | 
| 
| 
| | | 
| | | o | o | 
Frankfort .......... «++ 93 
Garden 91 90 32. 61 
East Templeton *! . 
Independence...........| 92 
Lawrence 88 
| 91 CoD 
7 Framingham ....... 
98 Lawrence ......+.++ 
92 Leicester Hill...... 
&8 Leominster......... 
93 
824 Lowelld@... 
Olathe 89 Middieboro......... 
Rayne New Bedford a..... 
New Bedford’ ..... | 
New Salem..... ...4 
Phillipsburg...........-. 88 Pittsfield ...... .... 
97 
22 85 28 | 51.8 
Viroqua 22 81 29 | 51.7 | 
22 
24 
Westborot 
Yates Center _—___—__ 91 21 
Kentucky. 
2 | Worcester a. 
86 1 Michigan 
Bowling Greendt....... 28 Ad 87 | ‘26 
87 27 | 57 87 | 30 
89 23 57 0.5 
25 82 | 22 3.0 
85 28 84 | 
Ensor. 86 25 71 | 23 
Babeak | 87 | 29 T. 
83 Bay City | 84) 26 
8 | Berlin 83 | 94 T. 
86 | 84] 84 88) @ 0.5 
cece 81 | 31 82 
30 84) 2s 4 | 
Bois Blanc*™............ 74) 2 
Leitchfield ¢.............. 30 
85 28 | 2 
86 23 27 
arrowbone ............ 19 25 
93 27 BTICVOIR 26 
89 26 Cheboygan | 19 
86 26 Clinton | 24 ' 
86 26 Coldwater. | 
XS 28 .... | 2 
35 
27 | 
Richmond ¢ ............. a 26 Fitchburg | 
31 30 
27 26 
i | 30 
83 36 26 
ourisiana. 85 Hanover 24 
84 | 38 | 5.5 
Alexandriat............. 81 26 | @ 4.0 
099006 060008 82; 34 | 81 
LE 80 29 | 7, 
Baton Rouget........... | 2 
Cheneyville ¢............ 83 27 | 5.80 Hillsdale 
| | 80/518) 7.16 | T. 


478 MONTHLY WEATHER REVIEW. OctToBer, 1898 ( 
Tasie Il.—Meteorological record of voluntary and other cooperating observers—Continued. 
Temperature. Precipita- Temperature. Precipita- Temperature. ~Preci pite- 
(Fahrenheit.) tion. (Fahrenheit. ) tion. (Fahrenheit.) tion, 
| 
Stations. | Stations. é Ey Es Stations Es Bs 
| g : ea | we |e ‘ 
= = = = = = = = 
| | 

Michigan—Cont'd. ° | ° Ina. | Ina. Minnesota—Cont’d. ° e ° Ins. Ine, Missouri—Cont'd. | © | | Ine. 
80, 2145.9 584 4.2 Milant.. | 98 | || Downing 4.96) 2.0 
TACKBON 8) 5.8 Minneapolisa ........... 4 45.0 6.22) T. | Bast Lynne *s........... 2 51.2) 345 3.0 

23) 49.2 4.09 Minneapolis6!.. ....... 23 42.6 «5.78 Edgehill *® .............. &2 24. 53.5 3.68 2.0 
Lake City 79 247.8 5.00 2.0 Montevideo ............. 43.6 4.600 2.0 Eldon....... -| & 55.2) 5.21 T. 

Lamsing...... 86) 2) 40.7) 3.4 T. 76 4 3.530 1.0 Elmira. 53.0 5.05 4.5 
r. 49.4 3.10) Mount Irom 7 19 37.2 3.85) 0.1 Fairport... | 4.26 1.5 
74 2 440 4.38 3.0 Newfolden............ 17 38.8 2.18 0.2. Farmersville............ 2.0 d 
Ladington...... 2 502 224 T. NewRichland®!.... ... 80 42.6 93 58.0) 8.0525 
Mac City 81 45.6 3.83 1.0 Park Rapidst........... | 39.0 1.65 1.2 Gallatin coool 2 52.2) 5.78 8.0 
87) 58.6 Pine River............... | 6 41.2 3.09 1.2) Glasgow | 9 58.0 8.46 7.0 
Mancelona .............. 21/460 5.18 3.5 Pipestone............. 1.58 Gordonville*®. 522) 6.52 
Manistique 72 45.0 «245.0080 Pokeyama Falls........ 7406 839.1 2.58) Halfway ....... T. 
Middle Island*" ....... 76 BD | Red wing........ 5.25 Harrisonville? | 2% 53.5 8.32 4.5 
Mottville 251.7 7.38 0.2 Kolling Green........... 78 4 «1.40 2.0 Houston....... 4 6.0 #44 
Mount Clemens.......... 78 51.5 3.60 St. Charlest | 7 5.78 7.16) 5.5 
Mount Pleasant . 6 5.58 O.5 || SC. Cloud | % 3 42.4 4.17 T. TEMA 3.45 3.0 
Muskallongee Lake*™.. 74 | |. 2 41.2) 2.26) T. Ironton? . M.4 4.65 T. 
Muskegon . 79 31.0.6 8505 St. Peter....... 81 4 4.5 415 T. Jefferson City 83 56 32.89 T. 
Newberry 42.0 «2.05 3.0 | Sandy Lake Dam ....... 73 8615 «89.6 «62.61 60.4) 8 2 5.0 4.8 
North ManitoulIsland*" = 30 | | 8 46.8 5.84 Lamar? | 57.2) 4.57) T. 
Old Mission......... 3 5.27 | 2 4.4 2.2 Lamonte ...... 4.21 2.0 
73, 4381) T. | 72 8617 88.8 3.01 T. | Lebanon...... OT. 
cove 82 473 5.12 Two Harbors...........- 72 21 42.8 5.12) Lexington............... 87 26 
Point * 77 96 | |. 80 2% 4.9 4.81 LIDEPEY | RS 2 82.5 4.82 8.0 
S| 2 51.2 8.09 T. 76) 426) 5.9 T. Louisiana............... 8 342 241 T. 
8 51.2 3.23 T. | Willow River ........... | 80 19 42.4 5.78 T. | | 58.3) 3217 
Park Ville bese 3.79 T. Winnebago City.. ....... 4.4) 3.397 T. Marblehill.... ..........| 80 214 53.24 6.74 
Pentwater*™ ........... | | Worthington ............ | 2 444.0 1.77 3.0 Marshallt...... | 67 2 #53.2 5.43 2.0 
Plymouth | 2/508 440 T. Mexicot........ 23 58.0! 2.84) T. ( 
Pointe aux Barques 92 2 50.9 2.49 Miami ...... cs 6.18 T. ¢ 
Point Betsey *™......... 80 2 6.4 4.42 Mineralspring............ 84 2654.6 «5.82 
Port Austin 4.57 87 3 50.5 5.73 Montreal 24 «4.35 ¢ 
ose coo 15 | 4.8 |..... Bay St. Louis............ 33 (66.4 3.53 Mount Vernon .......... | 56 3.9 
Reed CIty 834, 47.8" 4.60 90 35 64.1 2.12) Neosho 8.45 T. 
Rocklan 774) 244) 44.44 3.90 T. Booneville .......... «++. | 89 2 59.0 3.83 Nevada.. 3 54.4, 2.9 
Kogers* ... 78 47.7 3.68 riers....... eee 86 4 6.1 3.33) New Haven.. 55.0 3.16 T. I 
Romeo..... 83 7, 0.0 427 Brookhaven. 29 63.9 3.57 New Madrid............. 93 59.4 7.24 E 
Saginaw .. 87 750.9 3.9 T. Canton f..... 93 29 61.7 3.59 New Palestine .......... 80 2% 55.5 3.73) T. 
St. 78 17 | 45.8 1.0 Columbusa BOF 87 26 655.2) 8 51 0.1 
St. Johns . 87 2751.7 3.49 || 90... 2.64 | 87 22 53.9 3.24 
St. Joseph. 79 52.5 6.75 Corinth......... 87 29 3.46 Oregona -| 23 51.6 3.54 12.6 F 
Sand 24 3.98 0.8 Springs 87 61.5 4.06 Oregon Let -| 9 2 453.2 3.54 13.5 F 
sSidnaw. 1.04 1.2 wards ...... 90 32 62.8 6.14 Palmyra**....... 28 52.4 3.82 2.0 F 
Somerset ... French Camps | 3.28 Phillipsbur 8 27/522 5.41. T. 
South Haven 81 $24, 50.0 5.31 T. Greenvillea . 86 3% 61.0 6.08 Pickerin 87 26 48.6 3.77 4.5 
Stanton ...... 87 340.1 4.28 T. Greenvilledt 90 34 «(62.6 5.85 Platte R ver... -| & 2 52.4) 5.58 T. 
Sturgeon Point 75 | Greenwood.. 33 (62.1 3.01 Poplarbluff. -| 8&8 7 5.8) 8.438 G 
Th maston..... coe 43.6¢ 2.66 1.0 Hattiesburgt 88 33 63.6 0.9 Potosi ...... 80 2 3.9 2.0 G 
4 52.0 4.02 Hazlehurst 93 30 63.3 5.08 Rhineland . RS 3 4.8 38.6 T. 
Thander Bay Island*". 81 Hernando. 9 32 60.6 5.68 Richmond .. --| 88 380) 52.9) 4.87) T. & 
Traverse City ........... 48.0 6.58 0. Holly Springs 4 59.3 6.94 060004 3.51 0.1 G 
Two Heart River*”..... 73 | |...... Jackson °.. 90 29 62.7 2.165 St. Charles & 29 55.0 3.55 T. G 
85 951.8 4.57 1.0 Kosciusko .. 89 23 58.2 3.58 St. Joseph . 2.70 T. E 
Vermilion 64) 20 | 40.6 ...... Leakesviiie 68.8 1.20) alia’. 50.8| 3.99! T. H 
Waverly 46.0" 4.17 Louisville? | 2 60.0 1.88) Shelbina.. lessee 3.60 T. 
West 8&3 21 47.8 6.39 91 61.4 2.17 Sikeston..... © 86, 2 55.4 8.73 
7% 2/|43.6 4.28 38.0 Magnoliat.. ............ 89 31 62.4) 4.64 Steffenville ............. | 24° 343) 2.0 
White Cloud ...... ..... 2/48.6 4.91 3.0 Meridian................. 9 63.2 3.18 88, 88.9] T. 
Williamston ............ 87 2251.2 3.6 Mosspoint........... 89 | Sublett 88 2 80.2) 6.28 T. 
Ypsilanti ...... «| O86) 97 | T. || 8 65.5 270 73> 22% 48.5" 3.99 T. 
Minnesota. ooo] 27 6.2 1.79) Warrenton ...... % 52.7, 3.74) T. J 

Albert Lea ...... 2 4.6 3.96 T. Pontotoc ......... | 9 29 60.5 3.41. Willow Springs cose 84 19 51.3) 308 T. K 
Alexandriat 74, 4.1 38.6 T Port Gibson t..... | 63.3 3.62. | Zeitonia......... 90 3.22) T. 
Beardsley 81, 41.6 4.38 29 | 50.7 |....... Montana. 
Bermid ji 2.04 Stonington*!............ 82 61.6 ...... BOR @| 9.60) 18.8 L 
Bird Isiand.............. 44 42 =T Thornton........ tee eee 0.60 | Castle ........ cesses 60 9 34.6 250 T. L 
Blooming Prairie? ...... 81) 4.05 Tupelot 2.59 | 0.40 L 
Caledonia 75 2245.0 5.60 1.0 Walnut Grove........... 88° 382° 3.06 Crow Agency ..........- | % 21 43.2) 2.36 6.0 L 
Crookston 73 230.2 1.4 T. Waynesboro ............ 32 644.0 2.31 ro Canyon........ 64 7 40.4 > 1.10 11.0 L 
Detroit City............. 72 30.8 1.61 T Woodvillet......... 32 65.0 5.05 FIOPONCE | 68 19 41.8 1.07 T. ¥ 
Paribault.. 2 6.2 4.50. Yazoo City 95 29 62.6 2.95) Fort 68 19 40.7 1.45 3.0 
Parmington'....... 26° 44.4 5.35 1.0 Fort | —2 38.0) 1.2 2.0 
Glencoe . ce 5.39 Appleton City...... 3 6.2 4.70 T. Glendive 2 41.8 2.82) 8.0 
Koochicking ............ 74 19 | 390.6 2.48 ...... BURIED 754 7.36 4.0 Greatfalls?.............. 62 21 «41.1 1.01 2.0 
Lake City... 4.17 Bethany 580.4 6.09, 8.5 —1 6.6 1.68 13.0 
Lake 73 3 44.0 5.89 Birentree 8&5 2 52.1 3.0 Livingston? ............. 68 19 41.8 1.32 5.0 N 
Lakeside t........... of 2142.8 +50 T. coce 8.40 Manhattan f. .......... 66 15 | 36.2) 1.52 0.8 N 
Lake W fnnibigosbish 19 39.6 2.10 3.6 Martinsdalet........ ... | 64 3 39.4) 0.72 6.0 
Leech Lake..........+. 75 639.8 217 0.5 Brunswick .............. 2 52.2 6.62 -5 Marysvillet............. 58 14 35.8 =1.08 8.0 N 
Long Prairie. .......... 77 41.1 471 T. Carrollton? 85 2 53.8 5.53) T. Miasoula ......... 66 2 8.0 ust T. 
77 24.6 «(2.55 4.2 Conception.............. 85 29 2.22 | 0.62 1.5 0 


' 
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Taste IT. Meteorological record of coluntary and other cooperating obsercere—Continued. 
Temperature. Precipita- | Tem t ita- 
x perature. Precipita- emperature. Precipita- 
_ Pahrenhei ) tion _ Pahrenhett.) tion, | tion. 
Stations. Stations. .| 2. | Stations. 3.12 
= 
Montana—Cont’d. ° ° ° Ins. | Ins. — ° | | 
Yale 987.1) 1.87) 82 1.34, North Conway........... 20 | 486) 5.64/ 
83 1.56 T. | Peterboro 85 20 48.6 7.09. 
44.9 2.06) 7.0 12/480 0.56 6.1) Plymouth 47.9) 3.98 | 
Alma ®!........ 82°20 | 47.0) 0.25 1.13, Stratford 20/479! 
Ashland a+. ... 8 21/503 1.53) 10.0) St.Paul... ..... 0.6| 7. | 
Bart BY 0.51 0.1 Billingsport 85 | 35 | 57.2) 5.54 
0.08| T. Staptom ............ 1.68] Boonton. 84, 30 549 6.66, 
Beatricet .-.-----. 83 49.0 1.16) 2.0) State Farm........... 85| 21 81.8 1.87 | Bridgeton 87 30 59. 72 | 
Beaver City? .......... --| 8 | 17/49.3| Stookham 0.90 2.0) Camden ...... | 
2.93 Strang*!...... 80 | 24/491 1.49 0.5) Cape May C. son 
Benedict .......... 60 1.64 | vn 0.85 Charlotteburg SI 2452.27.87 | 
Superior*®. 86 18 49.0 0.80 || Chester.............. 80 30 53.0 
1.6;| T. || 2.71 5.5 College Farm ..........- 93/566 | 8:60 | 
Brokenbow ............. 3.00 T. | Tekamah... 8) 48.9 260 4.0) Dover aso | | 
Camp Clarke % 45.1 0.07) 0.2 Valparaiso ..... 1.67 83 | 2 | 55.8 4.30 | 
Central 0.70' T. Wakefield... .| 16| 47.4 1.71! 11.0] Freehold ..........-. gt | 
Clatonia 86 48.7 135) 2.0 | Weeping Water*i. 84| 23 46.8 272 10.0) Gillette........... 79) 80 | 58:8 | | 
Body... | .| || Westpointt. ...... 8118 48.9 Hammonton. ........... - 
Columbus * . 18 | 47.9 1.52) T. Whitman ...... ... | 0.10| 1.0 || 78 | 90 | 64.2 | 5.85 | 
Creighton 7s | 2 51.8 1.71) T. | Hichtstown 33 | | 
Curtis a. 17 | 48.7 0. 33 | semen 76"; Whe, 49.6° 2.31 3.2 Lebanon........... | 
David City ... 46.0) 1.65) 4.0) 49.5 1.5 | Moorestown ............ | 30 | 87:6 | 
Dawson ete 21/587) 229) Yorpk®!............ 2) 47.20 Newark 80 36.2 | 
Fort Robinson .......... 6/439) | 55.0 0.02) 0.2 | Plainfield | 29 | | | 
Genevat... S83 20) 47.9) 2.14 3.0} Clover Valley 0.44 0.7 Roseland 83 26 | 53.6 
Gothenburg | 71! 12 44.0 0.20 2.0 South Orange -... se | 
rand Island/ ......... 81 19/1 46.4 1.82) T. | Fenelon®! ... ... 10/360) 0.32 1.0) Toms River ........ 
0.80) | Halleck 70) 10 36.3) 087 | Tuckerton ..... 82} 80 | 57.0 | 
8 19/452 240) 17.5 Hawthorne 33] 38 0.01! T. || vineland....... pa] 
17 | 48.2 1.62) T. Hawthorne 0. 30 52.6 0.01. T. | Woodbine...... ........ 80 | 58. | 
tay Springs.............. 7 46.4) 0.2 1.58  Humboldt®!............. 73) 2 48.6 0.20 Albert. | 56 
Hebron 88 50.8 1.12) 0.5 | Lewers Raneh........... 42 141 20 Albuquerque + .... gh] a] 
Re rege b. BOTY 0.73. Lovelocks*!............ 7 | T. 15 | 80:7!) 0.00. 
Imperial t «....... 17/ 48.6) 0.30) Mill 8% 50.3 0.00 | 
0.68 | Palisade*'e.....-.. -... 39| 15 36.0 0.00 24 0 
Kimball ¢....-. oi 8 15 47.0 0.33 | 
Kirkwood*?.. ......... 15|44.0| 0.19| 1.0/| Reno*'. ............... wo; | Eddy 
Lexington 1° | 47-0| 0.73| 1.0 | RenoState University... 74| 20/478 0.94| Bugle? 
10/460 0.48)  Silverpeak ... ....... | Fort Bayard............. 251880! 0. 
8 13/1 44.5 0.79 1.0. Sodaville........... 2 53.3 0.01 Fort Union | 
ers 210) 8.8 Tecomati (0.00 | Fort Wingate 84 | 19/883) O00) 
MeCook....... 0.44, T. | Toano*! 41.7 0.20) 2.0 || Galisteo ..... 8 54.6 0.00 | 
1.83 Tuscarora ...-... 89.1 0.39 0.5 | Gallinas Spring 8 | 2157.0 T. 
Madrid #3 85 46.8 .| T. | 76) 2 50.0. 0.08 Hillsboro . 26 | 55. 
Marquette ...... 1,10) 0.8 Wadsworth *'..... TH) 14) 48.5 0.82 | Lalu 
Minden 1.04 | Alstead 80) 49.2 4.89) Los Lunas... 30 | soca | | 
Nebraska Citye...°.... 2350.7 0.97 |...... || Bethlehem. 7 47-40 Mesilla Park 80 | 56.7 
98 20/482 212 Brookline 8 | 2% 51.3 | Monero.......... | | 
Nesbit; 14° 45.1 0.14 T. | Claremont 82 23 49.8 4.86 | Puerto deLuna........ | 
Norfolk... «15 | 47.2 0.86) | Concord... 83 22 50.2 5.56 Raton 
Oakdalet................ 15/451 1.15| 5.2! Hanover 8 40:1. 3.56) | 98! 191886! T. 
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II [Meteorological record of woluntary and other cooperating 
Temperature.  Precipita- Temperature. Precipita- Temperature. Precipita- 
(Fabrenheit.) tion. (Fahbrenheit.) | thon. (Fahrenheit. | tion. 
| 
| 
| |% | z 3 
= 3 = 
& So | go ss 85 
New Merico—Cont'd. ° ° . Ins. Ine New York—Cont'd. ° ine. Ine North Dakota—Cont’d ° ° Ins. Ine. 
San Marcial........ 56.1 0.03 Southeast Reservoir.... ...... 4.63 Powert....... 80 15 39.9 1.10 4.0 
Shattucks Ranch 19 55.8 0.23 South Kortright ....... 8 486 Sheyenne..............-. 66 15 389 
BOCOTTO. 2 3.0 0.04 Straits Corners.......... 2, 4.7) 5.08) T. Steele :..... 59 16 836.0) 0.67 |...... 
4 4.4 T. Ticonderoga...... .....+ 80 26 51.9 3.04 16 37.4) 3.06 
hite Oaks ¢..... | 52.2 0.75 Wappingers Falis...... 86 23 54.2, 3.42 22 39.8!) 
New York. Warwick ..... | 4.28 |...... Valley City+............ 79 1.55) 40 
Adams. 6.4 |...... Watertown ............. | 86; 51.0; 421) T. Wahpeton t ............. 78 42.2) 2.04)..... 
Akron cove 3.75 ...... Wedgwood ..... 82, 2 506!) 5.9 T. Willow City)............ 62 15 86.2] 1.0!) 296 
Alden 3.0 T West Berne ............. 80 4.58 Woodbridget ..... ..... 2.85). ... 
Alfred ...... 2 W.7 «6.12 OT. Westfield...... Ohio. 
Angelica 80 2 49.8 4.76 Westpointt ......... cose] M8 4.82 87 2% 52.8) 4.7 0.5 
Appleton 51.6 4.34) T. Willetspoint ............ 80 56-2 «5.91 Annapolis ... .........- 91 2 53.6)| 2.87 
Arcade ........ | 21 49.2 5.81 0.5 North Carolina. | Ashland ...... 4.19: T. 
31 55.2 4.52 Asheville ....... Bangorville ....... w 24 «52.8 3.62 
51.9 4.76 S5e 44° 68.8 13.71 Bellefontuine ........-.. 85 28 53.6 4.11 
Baldwinsville .. | 88° 4.85 Biltmore t...... 755.8 56.49 T. ces | 6.67 | 7. 
Big Sandy *™............ | ....... Chapel Hill........... .. (61.4) 439 91 8.18 
Bolivar ....... buts 18 ®.2 4.97 1.0 | Edenton ................ 8689 Bizprairie ............... 26 53.2) (4.57 
Bouck ville..... 27 40.6 6.49 Experimental Farm..... 86") 35° 3.28 4.7) T. 
Brentwood | 2% 8.20 Fayettevilie+ 9 | 3 68.0 2.70 Bowling Green ......... 90 27 52.9) 3.32 
Canajoharie. coe FO) 5.52 22 54.2 12.08 Cambridge ..... ....... 20 52.6) 3.98 
Canton 88) 48.4 4.35) T Goldsboro. 61.4) 4.42) Camp Dennison . 2 56.8) 3.23 
cece 32 6.9 4.69 Greensborot............ & 32 5.34 Canal Dover............. 49 24 «452.8 4.24 
Carvers 83 3 4.00 Henderson t............. S6 22 61.4 2.66 Canton ....... ee eee 28 53.6) 3.75 
| 88 32 (53.1 «6.32 Hendersonville . ....... 83 24 «54.6 11.64 Carroliton...... 24 «453-2 «3.98 
Cedarhill. 87) @ 88.6 5.26 Horse Cove.......... eee 80 24 64.0 «18.42 2.98 
Charlotte*™ ...... .... | | 50.8 ....... 82 32. 7.67 coe 90 29 53.2) 4.17) T. 
Cherry GOL | || 32.0.6 4.66 Clarksville .............. 27 56.6) 3.22 
Cooperstown? 78 49.3 5.36 Louisburgt........... 34 (61.2) 2.74 Clevelanda.. .......... 29 5.36 
Cortiand ..... 78 7 8.4 «6.27 Lumbertont............. 8&7 36 2.26 Cleveland ............. 88 29 52.9/ 4.32) T. 
GOR | 40.6) 5.21) T. Marion . oe. aby 2% 57.5 8.07 23 55.9) 2.76 
MUTA. 2 53.8 4.49 Moncuret 4 61.3 «(2.08 elec 3.58 
Fleming .. .... SH) B82 53.0 3.64 Morganton............. 30) 8.47 Delaware .......... 98 54.3) 3.72) 
Fort Niagara............| 88| 29 53.8 3.82 Mountairy............... 83 27 56.6 5.52 
Franklinville... .....-..| «50.0 5.46 1.5 Mount Pleasant. . 32. 61.0 3.35 97 58.5) 7.67 T. 
Glens 8 | @ 52.2 > 5.28 New 89 36 64.60 «(7.66 Frankfort .......... 87 26 55.4) 2.35 
88) 240.2 5.52 T. 32/584 5.57 Garrettsville .. 88 21 51.8) 4.83) 0.3 
Greenwich 2% 6251.6 64.75 10.15 Granville..... 90 2 53.8 8.46 
Haskinaville ..... ... Patterson®!............. M4 7.4 Gratiot ....... 24 54.4) 3865 
Hemlock Lake .........-, 8 > 52.6 3.56 Pittsborot............-. 88 31° 6.8 3.57 Greenfield. . 82" 824 55.8") 2.85 
Honeymead Brook....... 51.7 3.98 Rockinghamt........... % 34 61.6 2.41 Greenhill .. 52.0) 3.53! TT. 
Humphrey t..... 6.04) 0.5 Roxboroft..... 295 87.4) Greenville |) 4.65 | 
Jamestown...... 20 51.2 4.0 Salisbury t ............. 89 31 0.6 2.60 Hanging Roc 90 27 58.4) 3.94 
Keene Valley............ 8 2 47.8 3.86 Saxont....... 87/088) 661, || Hedges..... . 86 52.4) 1.76! 7. 
Kings Station ....... conve lovests 4.88 | ..... Selma ee ° x9 Hillhouse........ 5.18 
| 30> 48.8% 4.42 | Settle 29 57.6 4.24 Hillsboro....... 26 3.32) T. 
Little 2 48.6 4.28 Sloant.. 86 38 68.9 6.28 2 62.0| 5.07) T. 
Lockport 86) 51.3 4.38) T Soapstone Mount t...... cesses 4.57 24 52.0) 4.46 
LOWVIIIE | 23 49.1 5.07 Southern Pines at. 89 33 63.3 5.62 Jacksonboro ............ 2 5.0; 4.25) T. 
4.38 Southport t 8&7 38 66.4 11.82 86 24 «52.4 «3.41 
adison Barracks ....... 2.75 Tarboro ..... S884") 4.59 2 55.0) 3.41 
Middletown ......... | 4.82 Washwoods.. cor cool 87 2 52.5) 2.33 | 
Milford .......... Waynesvillet...... 2252.4 5.45 85 20 4.18 
Mount Morris . 8.00 dont 8.36, | Logan......... 9.72! T. 
Newark Valley North Dakota. 87 22 50.7) 3.86! T. 
New Lisbon . 48.6 7.19 Amenia......... 40.0" 1.36 2.0) 89 4.6) 3.35) 
Niagara Falls . 4.06 Ashley.......... 11 26.9 0.04 4.0 Met ‘onnelsville 24 56.2) 3.58 T. 
North Hammond 40.4 442° T Berlin'..... 18* 38.9 1.34 065600! 4.98 
North Lake..... 47.2 5.57 1.5 Bottineau....... 14 35.4 3.80 1.0 Mariettad....... 85 29 56.1 4.24 
Nunda.... ... 81.5) 4.00) T. Churchs Ferry .......... 64 12 38.0 2% 52.9) 4.33) T. 
Ogdensburg 7) 3.13) Coal Harbor............. 61 17 | 87.2 «2.63 Milfordton.............. 9 2 530.4 3.98 
Oneonta’. -| 2748.5 7.36 Devils Lake ............. 18 37.2) 2.68 7-5 Milligan 96 21 54.8 3.65 
Oxford . 80 4 0.0 «67.08 Dickinson ...... 66 2137.8 2.73 13.9 Millport &8 21 52.8) 4.33) T. 
Palermo ......... 83) 60.6) 5.14! T. Fargo? ..... eades 73 18 | 38.7 «1.42 |..... Montpelier ......  ..... 2% 5:.2) 3.92) T. 
Penn Yan 8S 26 8.0 «56.88 Forman? *......... 41.0 1.538 0.4 85 22 51.3) 2.71 
Perry City. 82) 2% 49.3 6.26 Fort Berthold........... 78 41.1) 227 6.5 Neapolis...... 3.34 
Phenix .......- Pullerton 14 38.1 «1-74 8.1 New Alexandria ........ 63.8) 3.35 
6 62 10 35.8 1.23 7.4 New Berlin.............. 86 2 52.1) 4.61 
Plattsburg Barracks?..| 79) 6) 52.8) 3.7 Glenullin® .............- 96.9 ...... New Holland............ 88 2% 55.0) 2.56) T. 
Port Jervis........... 27 53.2 & 19 35.6 2.88 1.3 New Paris............ 3 54.0| 4.13) T. 
Poughkeepsie ........ | 58.2) 3.18 | Grafton............ 57 2287-8 3.16 |..... New Waterford ......... 23 53.0, 3.82 T. 
Primrose...... 61 30 54.0 7.40 Hamilton........ 58 13 | 36.4 2.89 3.2 North Lewisburg .. OD 53.2) 4.15 
Ridgeway 8) 52.0 3.46 T Larimoret........ 72 15 38.0 1.19 5.6 North * 90 53.3) 4.66 T. 
28 48.6 3.80. McKinney 64 12 34.6 3.35 1.5 Norwalk 26 53.9 5.02 | 
81 30 8.19 secs 4 «40.9 0.48 1.0 Oberlin 91 2% 53.7) 5.48 T. 
Rose . 4.90 |...... Medorat....... 2141.9) 1.81 ...... Ohio State University. &9 55.2) 3.54 
St. Johnevilie .. cose 5.42) T. Melville 2 40.9 1.56 ...... Orangeville ............. 21 50.7) 3.8) T. 
Saranac Lake ........... a2 | 21 45.7) 3.50 0.5 Milton? ....... 63° «15. 34.3" 6.20 2% 34.2) 3.71) T. 
Saratogo Springs........| 81 | 51.2) 5.28 Minnewaukon........... 68 15 | 37.6 3.87 |..... Pataskala .............-. 91 24 «453.6 3.87 
Scotteville ..... 8.08 |..... Minot......... 70 18 38.4 1.90 4.0 |, 8.90 
Setauket? 78 39 (56.5 7.08 70 16; 38.0 3.54 ...... 24 3.55 
Sherwood ..... 79 17 38.5 2.58 14.5 Plattsburg.............. 84.5/| 3.52) T. 
w England City ......, 62 | 22 | 88.8 | 86.2) 4.05 
South Canisteo .........' 81 4.4) 4.60 | “0.5 18'35.2 220, 40 Portamouth 0.00000 3.59 


iz 


OcToBER, 1898. MONTHLY WEATHER REVIEW. 481 


—— 
TasBLe II.—Meteorological record of voluntary and other cooperating observers—Continued. 
| Temperature. | Precipita- | Temperature. | Precipita- | Temperature. Preci ita- 
(Fabrenbeit.) tion. (Fahrenheit.) tion. (Fahrenheit. ) tion. 
a j = 
| | | | | 
Ohio—Cont’d. ° ° Ins. Ins. Oregon—Cont'd. ° | © | Ins. Ins. ° ° | | Ins. 
Portsmouth ?........ 86 30 56.6 3.59 Merlin*®! ...... 74 30 47.3 (1.07 Reading - 
Ridgeville Corners...... 88 24 52.2, 2.89 Monmoutha*! 37 | 49.4) 1.65 Renovu @ re 6.02 
Monmouth d...... ...... 7 33 50.6 0.79 Renovod 80) 24 | 58.6) 5.68 
Rittman ......... 85 23 4.64 Monroe...........- 70 3551.0 1.71 Ridgway t . 5.31! 0.8 
Rock yridge @ 54.3) 3.37 29 47.2 0.28 Saegerstown ..... -| 86] 58.0) 4.20; T. 
Rosewood . . 84 | 30 53.8 4.17 Mount Angelt........... 74. 34 51.0 2.38 St. Marys...... | 5.50 
Seaman..... 88) 23) «54.9 3.31 Newberg ..........-. 73) 30) 50.8) 2.14 84 24° 50.6) 4.11 
Sidney . ee 90) 27 53.8 4.80 Newport ...... gt 7 41 53.9) 5.81 Scranton .......... goons | . 88 27 «53.7 | 8.07 
Sinking Spring .. coe, 29 56.0) 3.45 T Pendleton .... 83 23° 50.9 0.59 Selsholtzville oh | 5.90 
| 5.59 85 51.4 1.47 Shinglehouse......... | 2.98 1.0 
urman .......... ease 26 «57.7 2.11 Sheridan*!............-. 67 36 50.0 0.73 Smethport...........- 2) 50.8) 4.95) T. 
2006s 29 «53-2 4.30 Silver Lake.............. 75 12 41.2) 0.56 1.8 || Smiths 
Upper Sandusky 23 55.0 4.03 Silverton *! ............., 68) 3651.5 2.39 Somerset | 7! 20/ 49.5) 5.387) 
Urbana 29 52.8, 3.60 Siskiyou 8 34° 59.5 (0.00 South Bethlehem 38 | 60.4 
Vanceburg ...... 27 56.0) 3.00 69 25 43.5 0.85 South Eaton ............ 83 82) 53.3) 4.49 
Vermillion........... hee 27 52.7; 5.02 T. | Springfield*!...........) 68 82 49.5 1.21 State College. . 79] 51.8) 6.51 T. 
2.85 The Dallest.............. 68 3151.5 0.13 Swarthmore ............ | 84 3456.4 (5.35 
Warsaw . 92 21° 52-9 5.12 Toledo........ 76 | 2.40 THOGE RGR | 6.14 
Waverly ....... 56.6 2.66 Vale..... 15 0.77 Warrent 83) 51.5 5.138 | 0.5 
Waynesville ............ 2 53.2 3.39 Vernonia............ GOK 278) 46.8) 3.17 |} 88; 8.48; T. 
Wellington .............. 26 53.0 3.83 vi 366 «49.9 30.63 West Chester. 838, 56.2) 5.15 
Westerville ............. 86 29 «54.4 4.04 Weston.... 48.8 0.95 West 4.43 
Willoughby..... . 4.39 odbc 7 | 27 /|80.0/ 1.14 Westtown | 82/ 90/548] 4.75] 7. 
Wooster 8 Pennsylvania | White Haven .........../ 81) 51.6) 5.70 
Youngstown ..... 7 2 53.0 4.30 T 81 2252.0 7.44 87 27 | 53.6 | 2.36 
deel 3.43 Aqueduct 87} 27 | 36.9) 6.58 Williamsport ...........| 27 | 58.8/| 5.92 
Oklahoma. 86 | 22) 52.4) 4.94 ork t 8 | 
Anadarko 104 21 62.0 0.48 3.38 T. Rhode Island | | 
1.53 oes 6.23 Pawtucket ............. | 86 36 | 55.2!) 7.76 
Fort Renot Carlisle........-.. 824) 964) 53.54) 6.07 Providenced | 82) 55.1) 8.43 
27 «460.1 1.66 | 23 | 7.12 T. Providence c........ 32 | 53.6 | 8.68 
9% 2 59.6 0.90 Centerhallt ............. 52.7! 6.7 | 86 381 61.4 | 3.85 
97 2 58.1 1.22 Chambersburgt........ 83 24 54.2) 5.67 | 4.83 
Jefferson . 102 23 61-4 (1.25 Coatesville 86> 2/ 55.9) 4.7 89! 82) 63.4) 2.20 
Kingfisher ..... 101-22 58.81.88 Confluence ............ 84 5.22 Blackvillet ........ | 81 65.0| 3.25 
100 22 60.8 0.60 Coopersburg ............ 80 «57.2 («6.05 Camden t...... | 8.41 
99 22 «457.7 Davis Island Damt...... 4.39 31 60.6 | 5.43 
ase 1.27 Derry Station ........... 28) 56.4) 4.84 Cheraw at. .......- 90! 88) 62.6) 1.85 
0.91 us} 6.51 Clemson Colleges. | 86 31 60.6 | 5.94 
Sac and Fox Agency.. 100 24 62.8 3.55 4.56 T. Darlington 
102 25 60.6 1.68 East Mauch Chunk.. ... 82 28 53.5 6.31 | 89) 64.4] 1.94 
Woodward ..... 23 56.0 1.70 -| 88) 80 54.6/ 5.64 3.78 
Albany a ..... 72 85 52.6 1.31 Emporium ....... 79 22 6.2) T. Greenville t |} 85) 82) 60.0} 5.26 
Albanyd.... ...... 1.68 Everett ...... 81 22 51.6 8.23 T. Greenwood . ..... 85 30 60.1) 5.59 
7% | 51.4) 0.07 Farrandaville | 86) 28) 58.8| 6.53 
Ashland ........... | 28/1 1.41 Forksof Neshamin 81 36 57.8 4.61 90) 64.3| 1.90 
70 35 1.64 Franklin...... Wop 89 23 | 52.8 4.42 Kingstree b..... 1.97 
Aurora(near)............ 70, 34 2.06 Frederick ..... 4.34 Little Mountain......-.- 89 61.6 | 2°16 
66-88 53.43.85 Freeport + .. || Longshore? ..... 884 | 60,2! 2.38 
68 18 44.8 O.88 T. Grampian ...... 22 50.2 5.21 T. Pinopolis *! 81 40 64.1 4.52 
Brownsville *! .......... 72 34 (52-4 | Greensborot &8 24 55.9 5.79 Port Royalt 83 40 67.4) 6,00 
73 11 (41.1 St. Georgest . 86, 85 64.7 | 3.28 
Burns (MCAT) 78 15 46.9 0.00 | Hamburg...... dunes &3 30 «55.9 6.72 St. Matthewst .. 87 36 63.9 2.11 
Cascade Locks ......... 66 40 51.9 3.36 86) 27) 53.4) 4.79 | St. Ste hens t vedas 
Comstock *!....... 75 51.6 2.10 3.9 Santue 31 60.8 3.54 
Coquille River . . 3.57 Hollidaysburg . ....... 8 | 20/53.6 4.79 Shaws Pork 87) 81 | 63.4 | 4.83 
Corvallis ..... 71 33 (50.6 1.59 Huntingdon at.......... 83 24 54.4 8.46 | | 
Dayville t. 79 49.81.16 6.54 Soviety Hill t | 87/ 63.0] 1.58 | 
Fairview .. 76 36 (55.4 Johnstown 83 26 54.3 5.89 T. Statesburg?t.......- 87 86 64.4) 3.61 
Falls City. 69-35 49.6 8.99 1.80 Summerville ........... | 83| 64.4| 7.66 
Forestgrove ........... 73 32 «(50.4 1.59 6.71 Trenton .... 85 33 65.0!) 4.18" 
67 40 53.5 8.37 Kennett Square......... S4 29 56.4 45.28 Trial.. 82 62.6 | 4.90 
Glonora 70 «30 49.6 5.40 Lansdale ........ Walhalla ......+.... | 31 | 58.0| 5.45 | 
Government Camp.. 7 26642.8 4.71 4.0 Lawrenceville .......... 4,88 | 89 $2) 61.8] 2.11) 
Grants Passat...... ...| 30 51.8 1.40 | Lebanon..... 81 26 | 54.7 5.38 | $5 | 65.6 | 1.98 | 
Happy V ee 71 13 42.8 0.88 82 2451.2) 5.37 0.1 Yorkville... .....- 86 35 62.6) 5.94 
Heppner ...... 77 48.0 0.40 Lewisburg..............., 83 25 /|58.6 5.76 South Dakota. 
H River (near) 6 33 49.0 1.15 Lock Havenat......... 8 | 5.28 Aberdeen t . 76) 19) 402] 2.50) 3.0 
Jacksonville ............ 72 31 499 1.25 Lock Haven} ......... 10) 41.2) 1.08) 6.0 
64-22 40.21.49 Lock No. 4t......... | 3.78 87484) 88.04) 0.93] 5.0 
unetion City*i 85 Lycippus ............ 86 | 5.04 Brookings | 15 | 41.6 
fayette *!........ 68} 88/ 50.1) 1.71 Ottsville.......... Chamberlaint ......... 8 48.8) 0.02, 0.1 
Lakeviewt........ ..... 83 21 45.4 0.% 6.0 Philadelphiad.......... 88 33 58.6 5.18 OTL. 
40 61.1 4.35 Point Pleasant ..........). 4.87 16 39.7 | 3.12) 21.0 
CMinnville ............ 71! 88/512 241, Quakertown ............ 88! 2 54.8! 5.20) Elkpoint 191 47.2 107 
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Taste II. — Meteorological record woluntary and and other cooperating 
Tempera Precipita- Temperature. ‘Precipita- ‘Temperature. Precipita- 
tion. (Fahrenheit.) tion. (Fahrenheit.) tion. 
3. 3 
| | 
South Dakota—Cont'd. | | Ins. Ina, Texas—Cont'd ° | ° © | Me. | Ine. Utah—Cont'd. Ins. | Ing 
Farmingdale ........ 21 || Austin 34 «66.5 1.10 Minersville ..... 78 «48.0 0.08 
Flandreau............ eee 44.6 4.20 6.0 | 95) 82) 64.8 |....... Moabt...... 86 23 | 53.2 7. 
Forestburgt ............ 81; 12/402 5.6 Bollinger t......+ ++++| 9 | 27 | 62.4) 0.00 Mount Pleasant? 77 19 47.0 0.29 
Forest City......... «++. 0.00 Beaumont........... 40 6.0 T. 73) 80) 40.2) 1.47 
Fort Meade t............| 12/48.8 1.54 9.4 Beeville 108) 30 71.8!) 0.90 Pahreah 88 27 51.6 0.00 
70; 42.1) 3.79 4-0 | 9) 35 | 65.9)! 3.32 72 12 43.4 0.00 
Goudyville cose §/40.6 0.34 3.0 Brazoriat 90) 85 67.2) 2.69 Promontory .. 42.0 0.00 
Hotech City+.. 0.06 0.5 Brighton ..... ...... «670.8 0.31 Richaeid 76 10 41.8 0.00 
Hot Springs ..... 44.4 0.12 1.0 Brownwood 0.45 St. 90 56.4) 0.00 
Howard f.........- 76 17 | 41.6) 2.80, 10.0 || 64.7 Rnowville . TO 42.2 0.51 
cass 44.4 0.15 1.6 || Childress .............0.. | 98) 80 63.4 Terrace 7 18 37.8 0.12 
80 39.2 2.45 2.0 Coleman........... OF) 66.0 Tooelet ....... 7 29 «47.4 2.40 
imball | 44.0 0.50 «64.0 College Station®.... ..... 98 39° 68.2 2.48 TROPIC, 76 17 46.7 0.00 
Menno *¢............. | 199/446) 2.16 5.0 Columbiat... 31 66.8 1.34 ‘ 
Millbank 22) 41.7) 2.96 ....... Conroe . | 30 66.9 2.16 Bennington.............. 83 29° 52.8 7.11 
17/ 44.0 1.84 5.0) Corsicanadt............ 97 | 35 65.5 1.86 Brattleboro............. 8 2 50.5 10.84 
Montrose ......... | 19/426 3.41 8.0) | 31 67.4 1.06 Burlington ....... 7 4.01 
Parker 17) 4.0 285 5.0 Dallast . | 82) 64.0 0.95 Chelsea 77 46.0) 3.84 1.0 
Plankintont.............| 84 19 41.4 0.98 5.5 Danevangt.......... 8168.2 1.40 Cornwall ..... 80 26 49.9 2.84 
Redfield .......... SF | 0.79) 3,5 || Dublint | | 0.80 Enosburg Falls...... 88) 51.6) 8.08) T. 
Sioux 7 17 | 4.2) 2.64 )..... 101. 48 Jacksonville ............ 0 18 45.4 8.57 T 
8 70 17/ 42.6 0.838 11.5  Estellet | 64.7. 1.02 Norwich ........... 19 48.3) 3.32 1 
ndalit........ eee 80 22, 44.2 3.78 8.0  Forestburg.......... 32 68.5 140 St. ee 76 2248.2 3.18 
Watertown........ 77 16 40.6 1,32 8.0 Fort McIntosh.. 104 34 (75.0 1.45 Vernon**...... 83 260 («50.5 8.18 
Waubay ........ 16 |.. ... 1.71 14.8 Fort Stockton . . We Wells .... 78 2449.2 4.58 ’ 
Wentworth ¢ 7% 41.8 1.53) 18.3 Fredericksburg *t? . | 2 T. Woodstoc 79 18 45.6 3.74 
Wessington Springs. . 80 15 | 39.8 0.52 4-0 || 103 65.6 0.71 4 Virgi 1 
Whiteswan 0.64 Gainesville ...... | 97% 204 63.04 1.15 Alexandria.. 8 58.4 3.75 
Tennessee. | Grapevine ........... 100) 31 65.1 2.40 Bedford City . 87 2 58.8 8.66 ] 
Andersonville........... 88 2% | 5.5 6.62 T. | Hale Centert......... @ 61.0 0.10 Bigstone Gapt 87 23 «57.0 4.09 T. 1 
AShWOOd | | 58.5 2.84 Hallettsvillet....... 96) 31 68.8 2.67 Birdsnest *t! KS 40 63.4 6.10 
Benton (near)t........... 89 5.67 231 3.00) Blacksburg..... 86 2151.9 521° T ] 
Bluff City? .... ..... 4,80 Henrietta 101) 31 63.9 1.44 Buckingham t... 26 56.4 6.60 1 
ST 2) 56.6 5.26 deeded: 0.45 Burkes Garden.. 51.1) T. ] 
Bristol 27/546 5.04 T HOMEY 2.34 Callavillet .............. 82 282 59.2 4.38 ] 
Byrdstown ..... «... «++. 2657.4 5.0 7 Honstont. 36 (68.4 O.9 Charlottesville .......... 81 30 58.0 9.09 
Clarksville 86 27 | 57.9 6.21 Huntsvillet .. | 37 66.9 6.60 3.38 ( 
Clintont...... dvece 5.68 Jacksonville . 96 65.3) 3.65 Clifton Forge ........... 7% | 2) 84.2) 7.98 
Decatur t.. 88) 27/574 5.38  Jasper....... 34 69.0 2.15 Colemans Falls..... .... 8.76 ] 
9 30/57.8 3.16 anche’ 0,68 Dale Enterpriset.. 82 22) 53.8) 7.39 
Elk Valley ..........+.+: 6.48 TT. Kerrville 0.15 Dwale. 5.83 T. I 
40066 86 20 5.50 7, mpasas 104, Farmville ..... 30 60.2 4.81 
Florence? .......... 86) 26/58.2 3.66 0.00 Fredericksburg ¢.. ee sees 86 31 (59.0 5.39 
Franklin ............ 3.73 T. 69.6 0.60 Grahams Forge ......... 80 54.2 6.26 } 
Grace 9056.7 5.80 Longview? 96! 32/64.3 1.94 Hampton ..... 42 64.0 3.32 } 
Greeneviilet . 3.68 T. | 3369.7) (0.47 Hot Springs ........... eo] F 52.3 11.80 
Hohenwald ¢............ 86 56.6 4.06 Marshall ............. «. 90 366 «65.4 «1.90 band 26 57.2) 7.88 
Jackson . ST) 58.4 3.08 Menardville 0.00 Manassast..... | 83) 58.0) 5.48 if 
Johnsonville .. 9 23 | 58.4 2.33 Mount Blancot........ 61.4 0.08 80° 54.9" 5.43 } 
Jonesboro *! . 82 54.1 #491 New Braunfelst...... 92) 3267.2 0.29 Miller School............ 84 27 | 58.2 10.15 I 
Lafayette *® SS 33 57-7 | 7.82) T. eves 68.6f 1.12 Quantico 29 | 58.6 \ 
Liberty ... 89 3.8 4.56 Point Isabel*! ..... 54 «76.30.08 Richmond (near)t+.....-. 85 30 «59.6 4.89 
Lynnvillet 85 2957.8 3.69 Rheinland ¢ ............. 100 27 65.2 0.66 Rockymountt.......... 80 (57.9) 8.81 
eKenziet . 86) 29) 59.4 4.82 25 63.0 0.06 Salemt 84 82 60.2) 8.63 | 
McMinnville+ ........... 9 3.88 Rockport*! 9 74.9 |......- Speers Ferry ......... .. 4.38 
Madison. 2358.4 4.35 TT. Rocksprings.. ......... 2.45 Spottsvillet............. 87 31 60.2 4.40 
Maryville®® ............. 87 2858.1 3.30 ?. Ranget.... . 387/728 0.63 Stanardsvillet.......... 85 28 56.8 12.01 
Nunnelly ...... 57.0 2.9 | Sanderson...... % 64.2 Stephens City 8 24 56.4 6.93) 
Palmettot............ & 238.9 3.51 Templea...... 35 66.4 1.30 Tobaccoville ............ 86 27 «58.8 6.05 
Peryoeer®® 85 29 57.8 3.20 Templed 31 «65.3 1.02 Warrenton ...... R2 3459.0 «26.69 
Rogersville t .. 90) 57.0) 4.83) Victoria. 0,84 Westbrook Farm... ... 86 82) 59-2 |....... I 
Rugby ...... | 53.2 6.71 Waco. 98) 34 66.6 1.28 Westpoint ...... 7 30 60.1 
St. Joseph | 57.3 4.01 Waxahachie+........... 1) «630 «665.4 «1.00 Ww 2 86.7 6.23 E 
Silverlake ............... TS 7 5.07 T Utah. Aberdeen........ 6 3 51.0 4.81 
Springdale .............. aS 27 38.7 5.06 T 660060000 0.92 0000s 1.80 G 
Springfield ......... | 56.8 3.65 lue Creek *!........ 27 45.8 0.61 T. 4.17 G 
AN 2256.8 1.50 Brigham ee 1,24 1} 22, 45.6 2.70) 
4.90 0.7 || Ciseot...... eens 87 23 8.9 0.00 DEIMMOR 39 «50.0 5.38 
Tellico Plains t.......... 27 50.4 5,41 249.8 0.35 | Cedar Lake............ 5.90 
6/541 48 | Croydon ........ ........ 83 | 18° 48.4° 1.58 4.8) Centervillet....... 18 48.1 0.22 
27 | 58.7) 6.50 db dnc | 26 56.8 0.00 | Clearwater ............. 67 34 «451-6 11.01 E 
a7 58.4 3.65 Fort Duchesnet......... 79 15 48.9 0.05 Coupevillet .............| 70 34 «451.2 1.90 K 
Waynesboro ............ /56.6 4.26 98 | 47.08} 0.31, TT. |] Dayton 74 49.8 | 0.98 | K 
2 58.5 2.71 Giles..... 006 5 0006 cee cece 868 30.0 0.00) Eliensburg .......... 67 47.4 0.2 L 
89 258.6 4.39 74 «14 «424 «21.44 «OT. Bllensburg(near)..... 66 20 45.8. 0.25 
1.72; Fort Simcoet.......... 73 49.7) T. | 
 32/63.3 0.02 | 43.4. «(0.00 | Fort Spokane ........... 71 2146.1 0.2 
1.61 | Levant .......... 17 | 0.99 Grandmoundt . 66 31 49.8 2.46 
Anna... Be 60.7" 1.38 72 37.5 0.00 | Hunterst.... ... 58 «40.3 «(0.70 01 
ADBON 0.00 69) 26 (45.5, 1.34 | Kennewick t .. 58.2 
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Stations. 


Washington—Cont’d. 


Li 


Madrone «++ 


Mayfield......... 
Moxee Valleyt..... 


New Whatcom. 


Bay 


voce 
Spohomisht ......... se 


Snoqualmie Falls. 
Southbend 
Stampede 


Tunn 
Union City? ...... 
Vancouver 


Waterville 


West Virginia. 
Beverly? ......--+++ 


Buckhannon }..... «-.-- “8 | 
Burlington ¢t.... 


Charleston t.... .....-- 


Fairmont + 


Glenvillet....... 


H 

Hinton at 
Hinton 
Huntington ..........+.- 
Kingwood 
Martinsburg? ........--- 
Morgantown /t.... 


New Cumberland ....... 


New Martinsville ... 
Oldfieldst 
Philippi a.... 
Point Pleasantt......... 
Powellton ........- 
Romney ......--.+++ 


Rowlesburgt............ ... 


Upper Tract............- 


Weston 
Wheeling at 


BOM 


Eau Claire.......... o 
Florence t.. 
Fond du Lac 
Grand River Locks...... 
Grantsburgt ........ 
Hartland ..... 
Heafford Junetion*'.. 
vs 
Koepenick 


Lancastert ..... 


Maximum. 
Minimum. 

Rain and melted 
snow. 
Total depth of 
snow. 


SSS 


8: 


wu 
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3 
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da 
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% 


25% 
33 


FH 
oe 
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Stations 


Wisconsin—Cont’d. 


cuss 
Manitowoct 


Meadow V alley 


Menasha....... .. 
NeilJsville ...... 
New Holstein.... 
New Lendon ....:....... 


North Crandon .. ...... 


Port Washington ....... 
Prairie du Chien ..... .. 


Prentice *!.......... 


Stevens Pointt+ ......... 


Sturgeon Bay Canal 


Two Rivers*' ..... sense 
Valley Junctiont....... 
20000 


Waukeshat 
0500020000 
Wausaukee ............- 
cece 
Whitehall ........... ome 
Wyoming. 

Bie Ranch ........ 
Big PIMCY. 

00000 
Evanston....... 
Fort Laramie ........ .. 
Fort Washakie..... .... 
Fort Yellowstone....... 
Greenriver 


Wameutter .. 
Wheatland . 
Mexico 
Ciudad P. Diaz.......... 


Leon de Aldemas........ 


Topolobampo...... ... 


New 
St. John . ee 
Puerto Rico. 


Late reports for September, 1898. 


Alabama.. 


Healing Springs......... 


California. 


Arlington Heights ...... 


Georgia. 


Indian Territory. 


Leicester Hill........... 
Provincetown. ........... 


snow. 
snow. 


Minimum, 
Total depth of 


~ 
> 


> 


> 


= 


Sw ORS 


SRSSASZS 


Taste IT. — Meteorological record of and other cooperating 


| 


| Temperature. Precipita- 
} (Pabrenheit. ) tion. 
| FRE 
| | VE 
ls 
| = = 
Michigan. ° ° ° Ins. Ina. 
92¢ 24e 56.0¢ 2.10 
Minnesota. 
Mississippi. 
Brookhaven .. ........+. 98 77.4) «6.75 
Stonington *!.......... 90 | 73.0 é 
Montana. 
Dearborn Canyon...... 87 33 (456.1 0.638 
sewed 85 31 55.4 2.02 
Nevada. 
9° 48 64.9" 2.88 
New perl 
Folsom . 4.0 
New York. 
Madison Barracks ...... 92 35 64.0 1.35 
South Dakota. 
Montrose........ eseses| 1,07 
Tennessee. 
| 96 51 (74.2 4.32 
exico, 
78 49 63.1 8.10 


EXPLANATION OF SIGNS. 


* Extremes of temperature from observed readings « f 
dry thermometer. 

+ Weather Bureau instruments. 

A numeral following the name of a station indicates 
the hours of observation from which the mean temper- 
ature was obtained, thus: 

'Mean of 7a.m +2p.m.+-9p.m.+9p.m.+4. 

*Mean of 8a. m.+8 p.m. + 2. 

Mean of 7 a. m.-+-7 p. m. + 2. 

4Mean of 6a. m. 

5 Mean of 7 a. m. 

6 Mean of readings r! ao hours reduced to true 
dail mean by special tables. 

ean from hourly readings of thermograph. 

‘Mean of 7a. m.+2 m. +9 p.m. + 3. 

Mean of sunrise an 

1° Mean of sunrise, noon, sunset, and midnight. 

The absence of a numeral indicates that the mean 
temperature has been obtained from daily readings of 
the maximum and minimum thermometers. 

An italic letter following the name of a station, as 
* Livingston a,” “* Livingston 4," indicates that two or 
more observers, as the case may be, are reporting from 
the same station. A small roman letter following the 
name of a station, or in figure columns, indicates the 
number of days missing from the record; for instance, 

*»” denotes 14 days missing. 

No note is made of breaks in the continuity of tem- 
perature records when the same do not exceed two 
days. All known breaks, of whatever duration, in the 
precipitation record receive appropriate notice. 


CORRECTIONS. 


Missouri, Conception, February, 1898, make mean 
temperature 31.1 instead of 37.1. 

California, Newhall, March, 1898, make mean tem- 
perature 49.3 instead of 44.3 

athe Albion, April, 1898, make mean temperature 

52.5 instead of 49.2; Havana, April, 1598, make mean 
temperature, 52.0 instead of 22.0. 

Indiana, Auburn, April, 1898, make mean tempera- 
ture 45.2 instead of 43.6. 

Michigan, 1898, make mean tempera- 
ture 68.3 instead of 93. 

Arkansas, sagene, ‘July, 1898, make precipitation 
1.06 instead of 0.53 

Georgia, Mt Vernon, July, 1898, make precipitation 
10.00 instead of 9.50. 

Oregon, Newberg, July, 1898, make precipitation (.94 
instead of 0.99. 

South Carolina, Lagasyere, July, 1898, make preci; i- 
tation 10.92 instead of 9.% 

Wisconsin, Hayward, 1898, make precipitation 
1.49 instead of 1.44; Chat, July, 1898, make precipitation 
1.13 instead of 1.30. 


|| 
| (Fahrenheit.) tion. 
| g 
| 
| | | 
Lakeside 30 0.08 75 27 «48.4 4.02 | 
Lapush 38 5.98 74 24 «47.5 3.08 
7 2 0.34 17 47.5! 4.61 
4 36 4.58 ° 13° 43.0 5.50 
mu 31 3.03 
re 23 0.21 80 20 44.9 4.79 
68 31 3.60 80 13) 48.3 | 
Orcas Island .......-.-.. 33 2.68 81 16 
68 30 0.54 81 15 
Port Townsend ......... 65 42 1.65 2 
68 27 0.69 75 12 
Rosaliat 70 21 0.95 vb) 13 
73 82 3.80 79 15 
61 44 eonases 79 22 
64 31 68 2 
71 33 Shawano bin mn 13 
65 31 81 22 
69 33 wh 18 
11 Watertown t 17 
‘ 75 21 
80 11 
74 15 
75 24 
Dayton "1 2 74* 16* 
Bastbank ......----+ «+. 30 66 11 19.0 
29 63 f 1.0 
23 66 16 12.5 
Grafton 90 w 10 1.0 
Green Sulphur ......--- 24 7 14 17.5 
67 12 9.0 
66 15 
87 cc 70 7 5.2 
82 75 11 39.2 
93 74 12 40.8 1.15 10.2 
65 2 44.9 0.60 6.0 
40 72.0 0.06 
| |..... » 
78 35 2.35 
OF 91 30 
White Sulphur Springs. 19 68 74.1 ....... 
Wisconsin. 69 78.1 20.71 
68 20 
16 
11 
Delavan ........ «++. 78 14 93 58 75.2 8.10 | 
Dodgeville ............-- 76 18 2.74 
77 10 Arizona. 
78 22 40 75.4 0.00. 
75 14 
so 0.000 
81 
79 11 96°, 45° 79.4% 12.13 | 
21 } 
72 8% Kansas. 
73 14 100 37 «(71.7 «0.91 
80 21 Massachusetts. 
76 21 | 88 42 6.0 0.98 
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Tas_e VI.—Average wind movement for each hour of seventy-fifth 
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idian time, October, 1898. 


| 


Sar 


66 € @ 
© 


Ga... 


Atlanta, 


Atlantic City, N.J 
sta, Ga.....- 


Roowe 


| 


ae 


, Oreg. 
Md.... 
k, N. 


Au 
Sater City 
Block Island, R. I 


re, 
Bismare 


Baltimo 


Mass ....- 


= 


= 


Charlotte, N. 


Carson City, 
Charleston, 


1, Ohio 


innati, Ohio. . 


Cine 
Clevelanc 
Columbia, Mo... 


Columbus, Ohio 


i- 

- or ot 

i+ 


t= Di-t-t- 


i-Si-oeo 


Be 


Christi, Tex 
rt, lowa. .. 


Concordia, Kans .. 
Corpus 

Davenp 

Denver, Colo......- 


Des Moines, Jowa.. 


12.2 
13.4 
11.3 
11.5 
12.5 


Eureka, Cal......... 
Evansville, Ind..... 
Fort Canby, Wash.. 


Grand Haven, Mich 
Green Bay, Wis .....- 
Hannibal, Mo...... 
Harrisburg, Pa. . 
Hatteras, N.C..... 
Havre, Mont... 
Helena, Mont.. 


Galveston, Tex.. 


Fresno, Cal......- 


Fort Smith, Ark...... 


lis, Ind 


Huron, S. Dak..... 
Idaho Falls, Idaho 
Independence, Cal 
Sasheouville Fla.. 


Indiana 


8 


-now . 


Jupiter, Fla..... 
Kansas City, Mo 
Keokuk, lowa.. 
Key West, Fla.. 


Kittyhawk, N.C 


ad 
Sid 
cence 
-ti-Onr 
= 
CR 


& 


La Crosse, Wis.. 


Knoxville, Tenn 


Los A 
Mara 


wt 


uette. Mich 


Memphis, Tenn. 


Minneapolis, Minn 
Montgomery, Ala.. 
Moorhead, Minn... 
Nantucket, Mass... 


Milwaukee, Wis... 
Mobile, Ala.. 


= 


New Haven, Conn.. 


Nashville, Tenn ...... 
Neah, Wash.......... 


o NW. 


New Orleans, La.. 
New York 
Norfolk, Va.... 
Northfi 


Vt... 


eld, 
North Platte. Nebr.. 
Oklahoma, Okla..... 


Abilene, Tex....- 85, 86 84> 8.9 8.3 8.4 7.8 8.8 10.7) 12.8 13.3 13.2 12.8 12.8 12.8 11.1) 80! 84) 8&0. 8.4 | 8.9] 10.1 
Albany, N. Y.---- 5.4 5.3 5.5) 5.2 5.8 58 68 7.2 9.0) 94 10.2 11.0 11.7 11.3 1 8.9 7.5) 68 63) 68 64) 62) 5.5) 7.5 
Alpena, Mich.... 9.4 9.4 9.4 9.4 8.9 9.1! 9.8 11.6! 13.4 13.6 13.6 13.5 12.4 11.5 11.6) 11.3 11.5 | 10.8 | 10.5 9.7 | 11.1 
Amarillo, Tex... 18.6/18.5 18.2 IR 17.3 16.0 15.3 15.4 16.2 20.3 21.7 22.0 21.6 20.9 1 2.9 21.2 19.9 16.0 15.2 16.8 18.3) 18.5 
oi 9.7 10.2 10.6 10.5 1 10.1 9.4 9.8 10.2 11.0 11.2 10.9 10.8 10.8 10.5 2 9.9 95 85 94 92 95/101 103 10.1 
10.4 10.6 10.5 10.8 10.9 10.6 11.3 5 12.9 13.7 13.9 1 13.6 13.8 13.4 13.4 12 11.1 11.7 11.5 11.2) 11.0 10.6 11.9 
63 5.9 5.9 62 61 56 6.1 7| 0.5 9.5 10.0 9.8 9.3 6.7| 68 65) 63) 68) 66 7:5 
5.1 5.5 5.7 5.6 58 6.2 5.8 5.1) 5.3) 45) 3.1.40 47) 5.1) 54/42 3.138 39 48 49 
43 42 38 40 38 386 4.2 8| 6.7/| 7.2) 7 7.7) 7.7) 7.8 5.2) 5.3/ 48) 46) 41! 58.5 
0.5 99 98 O97 BS 9.6 4 9.7 100.6 11.9 1 13.8 14.7 14.9 14.9 1 11.8 10.5 11.1 11.51 11.3 10.5 11.5 
16.1 15.9 15.8 15.7 15.8 15.8 16.1 17.0 17.8 16.9 17.3 16.8 17.5 17.9 17-1 15.8) 15.4 15.3/ 15.38 16.2 16.4 15.5 15.4 15.6. 16.2 
Boston, 0.6 100.3 98 98 O98 98 10.6 10.7 11.8 11.9 12.3 123 127 13-4 13.0 12.7 12.1 11.2 12.2 11.2 11.4 11.4 106 105) 11.3 
Buffalo, 14.0 13.9 14.4 14.2 13.8 13.5 13.6 14.3 13.5 15.5 15.7 15.8 16.2 16.4 16.4 16.3 16.1 | 16.3 16.5 16.8 16.7 15.4 14.3 13.6 15.1 
Cairo. Ill....--+--> hy 7.8 7.4 7.1 7.6 7.5 7.5 7.6 8.3 9.3 10.0 10.6 10.8 11.2 10.7 10.5 | 10.4 8.7 7.3 6.9 7.4 7.2 7.5 7.5 85 
Cape Henry, Va.. 15.4 15.0 14.6 15.0 15.2 15.7 15.7 15.8 16.3 17.5 17.2 15-7 16.5 16.3 16.3 15.7! 15.4 14.7 14.8 14.3 15.2 15.6) 15.5 16.2 15.6 
Nev..... 52 45 46 38 39 40 43 40 35 80 29 35 39 49 57 69 7.2) 82 8&9 5.7/ 5.6) 5.1) §.2 
12.8 13.3 12.8 12.0 13.2 13.0 13.4 13.6 14.5 15.5 15.4 15.7 15.6 15.7 15.4 15.1 14.4 12.5 12.1 12.1 12.7) 13.7 
C......5| 68) 64) 6 63 63) 61) 7.0| 7.8 8.6, 84! 7.9) 7.8) 7.6) 54! 48 5.4) 55 5.8) 6.5 
Chattanooga, Tenn... 5.2 5.7 6.3 5.8 52 5.0 54 54 7.5 86 95 96 101 105 10.4 100 99 88 7.5 6.6) 5.7) 5.38) 774 
Cheyenne, Wyo..----- 89 80 7.6 98 98 93 89 90 85 10.5 14.1 17.3 18.8 18.5 18.3 18.1 186 17.8 14.6 91 88 89 122 
Chie ees «17.5 «17.7 «17.2 | 16.8 16.5 17.5 18.7 18.2 18.8 20.5 2.0 19.8 197 19.7 1 19.4 19.0 18.9 18.5 17.0 17.4) 183 
- 6.9 65 6.4 65 6.1 60 67 69 7.9 8&7 9.9 98 106 10.7 108 98 9.6 7.6| 7.7| 7.8! 7.8) ZH) 7.0 
vecees 16.6 17-2 17.2 164 16.3 17.3 17.1 17.4 16.8 16.9 16.9 16.6 16.1 14.9 13.9 14.4 18.9 1: 12.7 13.8 15.4 160 16.8 168 1: 
TB 7.7) 7.9) 10.2 10.0 10.2 10.3 10.6 0.3 82 82 85 86 BE 
7.8 7.7) 7.8! 7.9! 7.8) 8.9! 10.1! 10.0/ 10.0, 10.1 10.4) 9.8! 8.8 7.5 7-9 81 82) 
78) 7.6! % 8.2 92 O98 10.2 10.8 10.5 11.0 10.7 104 9.2 7.9 6.5 7.4 8.6 
10.5 5 89 8.8 8. 8.7 9.7 | 10.5 | 11.4 11.3 12.8 | 13.5 14.5 | 15.2 | 14.9 14.1 12.9 12.7 0 11.3 
7.5) 7. 8.1 9.2 10.6 11.2 11.7 11.2 11.0 104 9.7 85 7.8 8.0 7.5 8.6 
6.9 6.6 6. 7.1 66 7.5 7.6 90 10.4 10.5 10.1 11.4 11.0 11.1 10.2 8.8 8.3 
3 7.0| 7.1! 7%. 7.2 7.9 86 92 1.6 10.6 10.6 10.3 97 89 7.4 7.0 6.9 8.1 
Detroit. Mich......... 92 9.6 95 10.1 10.1 10.0 9%8 98 10.4 11.0 12.2 11.9 12.3 1 11.4 10.6 9.0 9.8, 9.5, 90 98 10.3 
Dodge, Kans....-.---- 10.6 10.2 10.2 10.5 9.9 10.2 8.9 9.2 11.2 15.38 16.3 163 15.4 16.1 1 12.1 10.4 10.9 11.0) 11.1 12.1 
Dubuque. lowa....... 7.5 7.8 7.5 74 7.5 7.4 85 9.0 9.6 12.0 12.0 11.5 1 11.2 10.8 8.7 8.0) 8.0) 7.6 7.6) 94 
Seleth, Minn......... 11.8 10.9 10.6 11.0 11.9 11.9 1 11.1 105 10.9 11.4 12.0 12.4 13 13.7 13.0 1 10.1 9.7 10.6) 11.8 12.1 11.4 
Eastport, Me......... 93 94 95 99 99 99 1 10.9 11.0 11.7 12.4 12.4 12.2 1 11.0 10.7 1 95 $4 102 10.38 99 10.2 10.6 
El Paso, Tex.......--5 92 92 88 80 80 7.7 8&3 94 10.2 10.2 11.3 11.1 11.6 12.5 13.0 13.0 11.6 105 97) 9.5 99 BO 10.0 
Erie Pa......-...--.-» 13.8 13.5 14.1 14.0 13]5 13.5 13.4 13.0 13.0 13.0 13.2 13.1 13.0 13.1 13.0 12.0 10.6 10.6 11.3 12-1 12.3 12-5 12.6 12.4 12.7 
43 3.7 28 Be 28 29 25 26 26 84 28 35 44 61 7.0) 7.1) 7.9 8.4) 7.1) 65S 4.7) 40) 48) 45 
. 64 63 7.1 6.4 6 6.4 6.4 66 7.4 8.8 9.5 98 02 96 97 101 96 85 7.1 65 6.4 65 66 63 77 
-- 12.6 12.6 12.5 12.6 1212 11.7 12-7 12.5 12.1 12.6 12.0 12.0 12.0 14.5 14.7 14.7 15.4 14.7 14.2 18.9 13.6 14.3 14.6 13.5 13.3 
4.9) 4.8) 4.9) 5.1) 4.9!) 51) 49) 40! 5.0) 52) 52) 5.6) 5.5) 55) 54) 5.5) 4.7) 48) 42) 6.2) 66) 4.6! 6.0 
.... 42 38.9 $537) 4.1 41) 41, 3.7) 86) 35) 88) 39) 44 48 44 48) 44) 40 45) 32.7) 32/ 8.2! 3.9 
9.0 86 83 84 86 84 88 94 93 10.6 11.3 11.1 11-1 11.0 10.9 105 102 101 95 88 83 O98) 
&8 8.7 &7 89 92 93 9.3 9.1 O5 10.4 10.7 12.8 12.4 12.4 11.7 11.2 106 92 9.6 9.4 96 938 94 9.4 10.0 
) 8.2 85 84 8.7 89 SS 85 82 G2 9.5 9.6 10.3 109 108 11.6 10.6 98 92 85 8.9 85 86 88 84. 92 
84 85 83 89 92 92 89 O98 O8 11.1 12.0 12.4 125 12.7 12.4 12.6 11.7 10.0 9.1 85 91 97 91 91 101 
6.3 62 5.6 58 63 61 63 7.0 8&3 93 97 10.2 10.7 10.3 10.0 104 9.4 8.5 8.0 82 7.5 7.2) 62 65) 7.9 
14.7 14.7 15.0. 15.1 15.2 14.9 14.5 14.8 15.0 16.5 16.2 17.1 17.2 17-1 15.1 14.9 15.1 15.2 15.6 15.8 15.0. 15.3 15.0. 15.5 
78 7-5 7.1 7-5 7.4 65 7.0 7.2 7.9 85 O38 11.7 128 11.8 12.0 11.5'100 87 8.0 7.0 6.5 68 7.4 8.7 
6.9 5.7 62 62 64 5.8) 51 52 5.7, 5.6 5.7 6.7 7.5 9.8 8.6 8.3 7.8 7.8 88! 8.9) 87 7.2 
| -. 18.0 13.8 14.1 13.8 128 12M 11.9 11.6 12.0 12.1 13.7 146 15.0 15.5 15.5 15.9 162 14.4 12.9 12.1 11.9 12.4 181 13.1. 13.5 
| . . 78 74 66 63 68 TH 69 67 7.1 7.0 7.5 8.9 98 11.5 12.1 12.9 13.1 129 12.0 10.6 9.7 9.6 7.3 9.0 
66 68| 7.3 65 61) 65) 68) 7.6 66, 69) 69) 88) 7.8! 7.0 7.11 7.3 
- 1.2 98 93 94 97 OH O95 10.4 10.9 12.0 12.8 12.8 13.3 13.7 13-4 12.9 12.5 12/2 11.2 10.8 10.6 10.7 1 10.1 11.2 
7.0 68 67 7.4 7.7 7. 7-2 7-8 8.6 10-2 11.5 11.8 10.5 10.5 11.1 10.7 10.1 6.8 61 6.1 65 65 68! 8&3 
$9.6 | 29.7 | 11.7 | 11.7 | 11.8 | 11.2 | 11.6 | 12.1) 14.3 13.3 1 13.9 13.7 14.2 13.4 12,6 12.1 12.3 11.6 12.6 12.7 1 12.5 
10.3 10.2 1 0.0 9.5 8.8 9.0 9.5 1 11.5 12.0 12.4 129 12.1 1/38 9.9 938 85 9.38 10.5 
7.5 8.0 8.1) 8&6 8.4) 8&8 14/1 1.3 1 11.2 11.3 11.0 105 93 82 7.7 78 7.4. 7.6 8.9 
oo. | 10.4 10.1 10.1 9.6 11.1 1 11-7 11.5 11.1 11.5 1-8 12/1 15.1 12.9 13.1 125 123 1 11.4 
esses 15.8 | 18.7 1 16.0 15.5 15.2 16.3 17-6 18.8 19.2 19.9 18.6 1 18.3 17.9 17.5 16.8 1615 16.0 16.7 164 16.3 16.6 36.1 17.0 
6.4 5.5 2 2 2 9.1 98 9.9 10.2 104 85 69 63 65 62) 7.3 69 7.2 
6.4 7.3) | 99 10.2 98 96 99 92 80 80 7.9 82 80 7.2 84 
Lander, Wyo.... 3.0 2.5 48 #52 58 5.6 5.9 86) 
Lexington Ky. 9.3 99 1 ) 13.2 13.2 13.6 12.5 11.8 10.0 9.4 97 10.4 10.2 10.1 10.2 10.8 
Little Rock, 6.0 5.6 10.9 10.0 10.2 10.1 97) 7.5 7.0 61,59) 5&7 51 7.8 
ngeles, Cal... 1.9/1.7) 1.6 1.6 1.5 1.7 19 18) 19 25) 80) 36 43, 50 59 7.2) 7.7) 71) 60 41) 28) 20 1.7 
Wille, Ky... ..-- 6.8 6.9 6.3 68 67) 7.0 67, 7.4 87/100 10.5 11.8 11.6 11.6 10.9 10.3 9.2 7.5 7.5 7.5 7.5) 7.8) 7.2 
burg, Va....... 2.7 26 24 +6 24 25 26 3.0 41 56 60 62 59 65 65 64 58 43 32 3.0 80 26) 30 2.9 
eeeee 10.5 10.0 10.1 10.3 10.7 10.9 10.7 12.2 12.2 12.2 12.6 13.4 13.9 14.0 14.5 14.5 13.5 12.6 11-8 11.8 12.1 11.3 11.4 11.5 1 
veoees 10.3 10.2 9.6) 94 95 96 9.6 98 10.1 10.6 11.6 11.6 12.5 12.3 12.1 11.9 124 105 8&7 85 88 9.5 9.7 9.6 1 
... 10.38 10.7 10.7 10.5 10.5 98 10.0 10.4 11.0 11.4 12.2 12.2 13.3 13.7 13.9 19-4 12.9 11.4 11.8 11.5 11.9 10.9 10.5 10.2) 11.5 
-. 11.5 113 11.9) 11.4 12-5 12.4 12.6 12.2 125 13.7 14.0 14.0 13.8 13.6 13-3 13.3 12.8 11.9 11.0 10.7 10.7 10.9 11.2 11.1. 12.2 
5.8) 60 61 5.8 68 6.4 68 5.9 66 7.4 88 8.3) 87, O93 96) 9.7 98) 7.8 65 59! 5.7) 7.2 
6.0 59 56 5.4 5.4 5.0) 52 6.2 69 7.8 85 85 85/85 B88 91 B88 7.2) 5.9) 60 65) 63! 6.4) 5.8) 6.8 
124 12.3 124 12.3 118 12.0 121 14.3 12.8 11.8 11.5 11.9 11-8 | 11.5 11.5 12.6 
11.8 12.0/11.5 11.7 11.0 11.9 1 6 12.5 13.4 13.4 13.4 13-1 18.4 13.6 12.6 12.2 11.2 11.8 11.7 11.8 11.8) 122 12.7) 122 
5.3 52) 49 48 5.0 48 63 7.5) 9.5 10.4| 10.2 10.3 10.1) 95) 87) 7.2 6.6 6.0! 5.4| 5.5| 5&8) 7.1 
4.9 5.7 58 5.3 5.6 8| 6.0! 63) 7.7] 8.7) 88) 82) 7.5) 68) 60! 5.4) 4.4) 44) 68 
7.3| 7.4] 7.8! 7.6 0 10.0 10.4 11.5 11.9 13.4 12.4 124 11.2 101 93 9.4 93 92 90 83 9.5 
Mm 7.2 7.0| 65 66 7.5 7.2 9 88 9.9 10.0 103 10.8 10.8 10.8 103 102 89 7.6 7.4 68 7.3 7.5 T.1) 8.4 
12.7 12.8 12.2 12.8 12.1 12.4) 12.5 1 14.2 15.2) 15.8 15.9 16.2. 16.5 15.9 16.4 15.7 15.3 14.5 14.1 14.0) 14.4 18.7 14.3 
67 63) 61 6.0 62 62 6.9 9.1 10.4 11.0 10.6 11.2 11.5 11.0 7.8) 7.7/ 7.6] 7.6] 8.4 
67) 63! 65 63 6.0 62) 6.5 8.2 9.3 10.6 11.0 11.9 11.8 11-2 9.0: 7.4| 7.7| 7.3) 7.8) 8.2 
91) 86) 88! 2.0 9.6 12.4 18.2 14.9 15.5 16.4 15-1 12.27 98 87) 92 9.0 11.0 
90 85 88. 84 95 95) 10.1 12.0 14.1 14.9 15.2 14.7 14.7 145/126 98° 88 94, 98) 11. 
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East 


Portiand, 


Taste VII. winds observations at 8 a. m. and 8 p. m., daily, month th of October, 1898. 


Stations. 


New England. 


Northfield, Vt....... 
Boston, MASS... 
Nantucket, Mass 


Woods Hole, Mass.*.. 


Block Island, R. I 


New Hav 


Middle Atlantic States. 


Albany, N. Y.....--- 
Binghamton, N. Y.t. 
New York Y 

Harrisburg, 
Philadelphia, Pa 
Atlantic City, N. 


Balt 


a 


Norfolk, 


States. 


Charlotte,N.C . 
Charleston, 8. C 
Savannah, Ga....... 


Raleigh 
Wilm net 


Augusta, 


Jacksonv 


Florida Peninsula. 


Jupiter, Fla 
Key West, Fla . 


Eastern ony States. 
Pensacola, Fla . ‘ 
Vicksburg, Miss........... 


Western Gulf States. 
Shreveport, La..... one 
Corpus Christi, 
TOE 
San Antonio, Tex 
Ohio Valley and Tennessee. 
Chattanooga, Tenn . 
Knoxville, Tenn ......... 
Memphis, Tenn .... ion 
Nashville, Tenn.......... ... 
Lexington, 
Ind 
Parkersburg, W. Va........... 

Lower Lake 
Gowen, frre 


Cleveland, 

Upper Lake 

Alpena, Mich... 
Grand Haven, Mich. 
Marquette. Mich. 
Port Huron, Mich........ 
Sault Ste. Marie, Mich.. 
Milwaukee. Wis ben. 
Green Bay, 


Rrev——7 


Component direction from— 


Resultant. 


* From observations at 8 p. m. only. 


Direction Dura- 


8. E. w. from— _ tion. 
Hours. Hours. Hours. Hours. ° Hours 
19 21 14 23 9s. Tw. 9 
22 19 10 22 «n.76w. a2 
16 38 3 12 8. Ww. 24 
19 18 13 22 n. 85 e. 11 
20 21 16 21 s. 79w 5 
6 14 9 12 8. 2l1Ww 8 
18 19 17 3 s. 8 Ww 8 
2 16 10 18 n.36W 14 
20 22 6 18 «68s. 8lw 12 
14 8 n.i2e 6 
16 11 25 21 15 
3 12 12 5 
22 17 20 18 n.2e 5 
20 19 19 20 n.45w 1 
B 15 20 16 
16 17 z 18 8s. 5 
19 16 21 19 n.34e. 4 
25 12 21 Si & 13 
23 17 2 oon. Be. 13 
24 14 20 16 n. Re 11 
25 15 31 9 on. 66e. 24 
30 13 16 12 n. Be. 18 
2 13 19 15 =n. il6e. 15 
9 24 160 24 e. 20 
82 13 19 12 n.2e. 20 
23 11 22 21 on. 5e. 11 
31 14 20 140 Soon. 19 e. 18 
32 9 24 11 26 
21 11 28 11 n.60e. 20 
20 7 42 6 n.70e. 38 
43 4 20 ll n.lée. 40 
22 12 25 2 n.Me. 11 
35 11 19 14 n. le. 24 
30 13 11 10 n. 2e, 29 
26 1z 24 oon. 36 17 
25 17 29 wn. 67e. 21 
28 14 24 9 20 
13 3 29 13 ss. Sle. 21 
11 9 29 18 n. Se. 11 
4 19 17 24 8. 54 w. 9 
5 12 9 10 8s. 8w. 7 
19 21 26 10 Be. 16 
24 21 21 9 12 
25 18 26 7 n. T0e. 20 
20 21 18 20 «6s. Bw 2 
15 18 18 on. 8 
19 19 17 22 w. 5 
16 20 17 22. s. dl w. 6 
11 2 20 19 s. de. 14 
1 18 2 l6w. 15 
10 13 10 18 w. 3 
16 12 2 s.48w. 14 
13 17 27 2 s.0e 8 
14 22 2. 19 s. We. 10 
20 18 s. 4 
12 21 146 13 
12 2 20 7| 8. Be. 11 
11 31 14 s. 2e. 
11 30 13 23 
13 33 2 160s. llw 20 
6 33 27 4 s. 30 
~ 32 15 21 s.14w 25 
9 a 18 2 s. l6w 19 
12 7 2 18 s. le 16 
7 3 12 18 s.45 Ww 
19 22 26 Tre. 13 
25 20 12 18 n.50w 8 
13 Us 19 18 s. 4e 15 
19 4 29 13 n. 3e 17 
17 23 16 20 «8s. 34w 7 
21 11 17 Sw. 7 
19 24 7 18 «8. llw. 5 
34 10 16 2 n. Bw. 26 


+ From observations at 8 a. m. only. 


| direction from— 
Stations. 
N. 8. E. w. 
North Dakota. Hours. Hours. Hours. Hours 
Moorhead, Minn ........... 16 
a 31 7 16 24 
pper Mississi 
St. Paul, Minn ......... = 20 17 20 20 
La Crosse, Wis. f.. 12 13 6 i) 
Davenport, Iowa 16 23 20 19 
Des Moines, lowa 30 18 10 13 
Dubuque, Iowa .......... ects sees 15 26 16 23 
19 24 18 19 
22 24 14 18 
Springfield, 2 28 9 7 
Hannibal Mo.+................ 10 5 12 
Missouri 
7 13 7 10 
Kansas City, 2 19 20 20 
coln, Nebr. 382 18 11 15 
cane 28 17 14 20 
Sioux City, lowat.. 13 11 4 8 
29 10 16 23 
Yankton, 8. Dakt...... 11 6 15 
"Northern Slope. 
Havre, Mont......... 7 15 13 82 
Miles City, Mont... 19 19 25 
Helena, 11 27 8 42 
Rapid City, S. Dak.. 26 10 33 
Cheyenne, Wyo...... 26 13 5 31 
Lander, Wyo. .. evesccceseores 13 23 15 28 
North Platte, Nebr . EE ae 29 18 7 23 
Middle Slope. 
Denver, Colo...... 25 21 12 19 
ere 18 14 18 23 
4000800 24 26 11 16 
é 31 18 9 14 
30 24 11 10 
Oklahoma, Okla ............... 19 30 10 12 
Southern Slope. 
Abilene, Tex .......... 16 33 & 17 
Amarillo, 19 30 10 15 
Southern Plateau. 
21 12 18 20 
29 1 18 24 
Independence, Cal..........+..++.+ 23 20 12 24 
Middle Plateau. 
Carson City, Nev..... $4. 000000080006 19 15 30 
Winnemucca, Nev...... bovaetaaees 26 18 8 21 
Salt Lake City, Utah. .........006 23 13 17 24 
Northern 
Baker City, oss 15 16 14 
Idaho Falls, Idaho....... ceehaawaes 19 32 3 17 
Wash....... 20 21 17 16 | 
alla Walla, Wash.......... ne 8 35 13 17 
North Pacific Coast Region. 
Fort Canby, 15 20 27 14 
Port Crescent, Wash......... 1 13 15 
Seattle, Wash............. Ceieneees 16 28 14 15 
Tacoma, Wash..... ........ 17 8 24 
Portland, Oreg........ 18 22 13 
Rosebur, Oreg 24 11 17 23 
Midd Coast Region. 
Red Bluff, Cal.......cscees- 34 16 12 11 
Sacramento, Cal......... ° 30 22 12 | 14 
San Francisco, 8 | 16 4) 40 
South Pacific Coast magn. 
Fresno, Cal......... a er 24 14 12 33 
Los Angeles, Cal ....... ae 7 | 14 2 50 
San Diego, Cal......... 37 26 
San Luis Obispo. Cal..... pudeoweans 33 12 | 5 15 
West Indies. 
Rasseterre, St. Kitts Island ...... 25 | 2 43 3 
Bridgetown, Barbados ............ 24 | 3 | 50 0 
6) 41 25 | Q 
Willemstad, Curacao. ........ ..... 5 | 55 2 


Resultant 
Direction Dura- 
from— tion. 

° Hours. 
n. 63 w. 9 
n. 18 w. 25 
n.51w 22 
n. 3 
8. 72 w. 8 
s. vd 
n. 14 w. 12 
8. 32 w. 13 
8s. ll w. 5 
8. 683 w. 4 
s. 53 w. 10 
8s. 82 w. 4 
s. 56 w. 7 
8. 27 w. 7 
n. 3 
8. 34 e. 4 
n. 16 w. 15 
n. 29 w. 12 
n. 63 w. 4 
n. 20 w. 20 
n. 29 w. 10 
n. 66 w. 12 
n. 84 w. 19 
w. 20 
s. 68 w. 42 
n. 56 w. 29 
n. 63 w. 29 
8. 52 w. 16 
n. 56 w. 19 
n 60 w. 8 
n. 51 w. 6 
8s. 68 w. 5 
n. 21 w. 14 
n. 9e, 6 
8. 11 
8. 28 w. 19 
8. 244 w. 12 
n. lle. 15 
8. 55e. 12 
n. 13 w. 
n. lle. 16 
n. 12 w. 29 
n 76 w. 12 
n. 79 w. 21 
n. 58 w. 15 
n. 35 w. 12 
8. l4e. 
8. 47 w. 19 
s. Be. 2 
8s. Sw. 2 
8. 69 e. 14 
8. 56e. 11 
8. 18 w. | 6 
s. 5w. | 12 
8. 58 w. 19 
8s. 70 w. 12 
n. 25 w. 14 
8s. 77 w. 18 
n. Be. | 18 
n. 14w. | 8 
8. 77 Ww. | 87 
n. 65 w. 23 
82w 48 
n. 30 w. | 34 
n. 25 w. 23 
n. We 46 
n. 67 e. | 54 
8. Be. | 38 
8. | 26 
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TasLe IX.—Average hourly sunshine (in percentages), October, 1898. 
Percentages for each hour of local mean time ending with the respective hour. Hours of sunshine. : 
. Total. = 
M P.M mal. 
on = = 2 x 
5 6 8 | 9 0 11 Noon 1 & 
= o 2 
Hours. Hours. 
2 2 33 50 53 52 47 51 50 38 145.5 341.8 43 33 
33 7 56 57 58 64 58 53 61 61 204.3 350.9 58 56 
36 61 64 65 70 63 68 66 65 229.1 | 346.0 66 50 
45 36 53 63 7 7 81 7 80 75 70 53 231.8 | 346.0 56 
0 7 11 20 50 52 49 5O 45 32 14 114.5 | 342.5 33 26 
Bismarck, N. Dak.. ...... o 20 3% 44 44 SO 4 48 39 38 132.3) 336.7 
60 4 44 | 52 48 nO 52 52 48 50 170.8 | 342.5 46 
, 0 24 30 55 60 66 63 64 62 56 39 7 170.2 | 341.8 50 26 
15 31 46 58 49 50 64 69 7 45 192.3 | 351.5 55 M4 
TORE 00060. 33 33 39 51 56 59 65 64 58 60 7 4 188.6 | 350.1 5456 
55 45 42 41 50 55 59 63 59 56 49 42 176.2 | 346.0 51 45 
Coltmbla, Bs | 0 37 “| Bi..... 152./ | 346.0 44 3] 
| 
100 50 48 49 60 58 55 60 54 48 34 176.9 | 344.9 37 
82 78 86 90 32 80 82 73 70 279.3 | 344.9 81 62 
Des Moines, lowa.. 0 24 26 28 37 41 42 48 46 40 44 4B 132.5 | 342.5 39 40 
0 2 26 48 51 52 53 48 37 16 137.4 | 342.5 40 30 
| 
0 11 16 2 41 43 38 39 35 29 19 109.5 | 342.5 32 
Eastport, Me.............. 0 20 26 35 46 51 48 42 47 46 38 4B 141.0 339.6 42 32 
Erie Pa ...... , 0 29 863 41 47 50 49 48 44 33 22 18 |. 131.7 | 342.5 38 41 
0 30 40 41 49 59 68 70 67 65 56 55 188.9 | 343.9 55 48 
| «68 7 80, 84] 8 8) 8) 8! 7! 271.3 7.9 79 
0 28 30 37 45 47 51 52 52 51 53 51 153.7 | 336.7 46 42 
ox 100 41 46 53 58 56 58 58 54 50 44 BB 177.2 340.5 52 44 
Idaho Falls, Idaho ® Wa. 34 7 64 73 ve 74 68 64 BB 143.7 | 226.6 63 53 
0; S4| G7] 6! 71! 6B! 857 45 | ++ 198.2 | 354.7 56 50 
Kansas City. Mo......... P. 0 37 51 51 51 44 46 46 40 42 @ 158.6 | 346.0 46 44 
37 55 69 7 73 79 71 66 «64 51 38 211.2 | 358.6 59 41 
33 25 36 53 64 68 64 65 62 8 187.9 | 348.9 54 50 
67 62 73 82 86 91 90 94 91 294.0 350.9 84 73 
Louisville, Ky..... , 50 39 40 BG AS 61 60 7 55 53 48 180.6 | 347.3 52 35 
» 20 23 82 32 $7 43 44 40 38 32 19 | 111.4 339.8 
33 55 62 7 77 7 69 69 65 59 230.3 348.9 66 58 
| 
33 51 40 56 73 83 7 81 %7 73 44 224.8 | 354.7 63 71 
6 30 4 «%S 82 58 59 55) 6 51 284 159.4 343.9 46 7 
100 24 2 30 41 44 46 38 35 44 41 34 124.5 | 340.5 37 26 
, 65 7 83 86 88 x9 90 90 83 71 282.5 | 350.1 81 
36 26 25 34 38 52 50 53 51 7 44 148.3 | 343.9 43 42 
18 18 16 25 45 55 55 56 46 41 40 21 131.0 346.0 38 43 
0 52 51 72 81 83 80 72 7 54 51 27.6 344.9 66 a7 
100 97 OF 100 98 96 95 96 oF 93 BB $33.5 351.5 95 85 
Pittsburg, Pa 0 10 29 44 53 55 52 50 2 38 31 128.9 | 343.9 37 34 
Portland, Me Oo 61) @ 61 50 167.1! 340.5 49 43 
0 24 31 42 | 61 D4 51 32 29 138.6 338.5 41 45 
0 36 44 58 63 69 72 72 69 66 53 48 | 203.9 348.9 5S 
, 0 29 34 7 37 48 54 51 48 34 30 137.8 | 341.8 40 
0 28 37 46 52 58 59 64 60 49 48 41 BB 170.5 346.0 49 4 
| 0 27 29 35 28 31 30 37 39 37 37 38 34 31 
PEPER 36 55 60 71 7 69 70 70 58 61 55 224.8 343.9 65 
San Diego, Cal .......... 7 37 37 50 71 89 93 96 96 89 82 248.7 | 351.5 76 
San Francisco, Cal.. ...... 10 17 82 95 98 96 96 | 92 76 277.0! 347.3 80 
100 80 85 89 91 93 4 "1 90 90 87 310.1 348.9 80 
Savannah, Ga....... 40 46 7 80 vi 7 67 73 55 56 224.9 | 352.8 4 50 
acon 18 13 15 18 21 29 34 29 12 3 65.5 335.8 19 38 
Spokane, Wash ..... 44 37 44 61 74 73 7 67 57 43 26 183.9 335.8 BS 46 
0 20 2 44 65 83 59 193.7 336.7 58 40 
ol 67 52 52 60 68 69 64 63 65 52 46 212.7 356.3 59 
20 59 61 64 68 73 71 7 7 7 66 58 coves 2382.0 352.8 66 
0 31 35 50 57 64 65 67 65 60 52 _ 346.0 56 56 
0 35 59 62 65 65 67 62 57 45 37 187.6 350.9 53 43 
0 17 31 54 68 69 7 7 74 58 48 199.3 341.8 58 42 
Bridgetown, Barbados ...... ‘eunectese! Ma lessves 16 18 30 55 62 63 51 53 51 40 31 15 BD ivsugenlinecss 149.0 367.3 41 35 
* Ali values for 21 days only. 
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Taste X.—Accumulated amounts o ipitation one each 5 minutes, ~ storms in which the rate te of fall mr or exceeded 0.25 in any 5 minutes, or 
0.75 in 1 hour during October, 1898, ai all stations Surnished with self-registering gauges. 


r+ bee 
Total duration. ES a Excessive rate e 8 & Depths of precipitation (in inches) during periods of time as indicated. 
~ cn 
i = = SS! & 10 15 20 25 30 35 40 45 50 60 80 100) 120 
& | From To— Ess Began— Ended— cea min. min. min. min. min. min. min. min. min. min. min. min, min. min. 
Atlantic City, N.J..... see 
Binghamton, N. Y..... 1.20 a.m. 
Bismarck, N. Dak.. . 
Buffalo, N. ¥ 6.25 p.m 
Charleston, 8. C....... 6.57 
Cincinnati, Ohio .. . eee ‘ 
Des Moines, Iowa. . as 
Dodge, Kans .... ..... 2.52p.m. 3.13 p.m. 
Fort Worth, Te 10.36a.m. 11.17 a.m 
Harrisburg, , 2.35a.m. 0. 
6.10a.m. 6.18a.m. 0. 
Hatteras, N.C......... 21 5.30a.m. 7.45 p.m. 3.60 23.48 p.m. 4.38 p.m. 2. 
2% 6.15a.m. 10.30p.m. 2.80 8.40a.m. 9.40a.m. 0. 
Indianapolis, Ind...... 10 7.42 p.m. 92p.m. 0.75 7.45 p.m. 8.10p.m. 
Jacksonville, Fla...... 1-2 7.45p.m. 4,30p.m. 3,72 
§ 9.20 a.m. 30 a.m. 0. 
Jupiter, Fla......... 19 7.45a.m. 10.00p.m. 2.51 p.m. 8.25p.m. 1. 
po ee 2021 7.10p.m. 5.15p.m. 2.53 8.30p.m.  9.20p.m. 0. 
4.00a.m. 11..Wa.m. 1.50 8.30a.m. 8.55a.m. 0. 
Key West, Fla.......-. 21-22 8.15p.m. 5.00p.m. 2.52 2.20a.m. 2.45a.m 
Montgomery, Ala. .... cscs 0.89 .. 
New Orleans, La.... .. 7 4.30a.m. 5.55a.m. 0.76 4.35a.m. 5.00a.m._ T. 
New York, N. Y......- 4 4.19p.m. 4.34p.m. 0.57 4.21p.m. 4.31p.m. T. 
Norfolk, Va...... 26 11.20p.m. 4.35a.m. 1.07 1.07a.m. 1.2la.m. 0.29 
Portiand, Me...... ... 26-27 12.40p.m. 5.45 a.m. 1.55 p.m. m. 0.25 
St. Paul, Minn......... 910 9.10pm. 7.10a.m. 1.74 
Salt Lake City, Utah. peweles 0.48 
San Diego, Cal.t....... 
San Francisco, Cal... 0.43 
Spokane, Wash... .... SD |e coe | 
‘Tampa, Fla...... 26 «3.35a.m. 6.45a.m. 1.20 
Vicksburg, Miss....... 7 7.45a.m. 10.05a.m. 1.06 
Wilmington, N.C...... 11-12 2.05 p.m. 2.30a.m. 2.69 
ses 18 11.55 a.m. | 1.20 
Bridgetown, Barbados 4 12.10p.m. 4.15 p.m.) 1.78 -35 p.m. 0.00 0.17+ 0.35+ O.52+ 0.70r 
14 7.10 p.m. 10.10p.m.| 0.58 .35p.m. 0.05 0.18 0.38 0.51 
31 6.45a.m. 9%.35p.m. 2.20 -3a.m. 0.044 0.28 0.57 0.70 
U.8. C.. 20 2.05p.m. 5.20p.m.) 2.14 p.m. 0.01 0.22 0.58 0.88 1.18 
ove 24«#12.45a.m. 5.00a.m. 1.28 -Ma.m. 0.08 0.10 0.14/|0.31 0.45 
10.30a.m. 1.55 p.m. 1.66 12 p.m. 0.02 0.15 0.43) 0.56 0.59 
Do.. 30) 7.45 p.m. 0.91 p.m. 0.01 0.18 0.31 | 0.37 0.53 


*Self-register out of order. + Partly estimated. +}No precipitation during the month. § No record on account of snow. 
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TasLe X1.—Z2cessive precipitation, by stations, for October, 1898. 


Tams XI.— Excessive precipliation—Continued. 


| = 
Rainfall 2.50 Rainfall of 1inch, | SE Rainfall 2.20, 
£6 —? or more, in one =a | 
Stations. bs Stations. > g 
aa 
Els FE 
ald a =e 
Alabama. Inches.| Inches Ins. | h.m | Kansas. | mnches. 
Arkansas | Port Eads...... 14.87 

Connecticut | Frostburg .... onl £5 

Florida, Mount St. Marys Col..........-. 2.68 
Lemon City B-10 Michigan. 
| Mississippi 
Canton.. 3.05 
Clayton ... 8.85 Brunswick. acovsces| 
11.77 5.55 Gorin ...... 2.76 
2.85 Houstonia . 2.61 
bobs 4.60 New Hampshire. 

aes 3.82 ew Jersey 


Rainfall of linch, 


or more, in one 
hour. 


sone 
| 
. 
esse 
steve 
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ee 
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11-12 1.06/100) 11 
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Taste precipitation—Continued. 
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TaBLE XI.—E2zcessive precipitation.—Continued. 


SE Rainfall 2.50 Raintaitof1inch, Rainfall 2.50 Raintan of inch 
£6 inches, or = or more, in one Es inches, or ‘or more, { , 
=. more, in more, in 24 
hours. hours. jour. 
Stations. Stations. 
= 
Oklahoma. : Texas—Continued. Inches. Inches. Ins. him. 
es Vermont 
South Carolina. Dwale ...... 3.02 | 
Texas. 
Fort Worth..... eveusje 1.07 0 42 5 *September 30—October 1. 
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Chart I. Tracks of Centers of High Areas. October, 1898. 
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Chart I. Total Precipitation. October, 1898 
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Chart V. Hydrographs for Seven Principal Rivers of the United States. October, 1898. 
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Chart IX. Thunderstorm Frequency. October, 1898, 
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| Chart X. Thunderstorm Frequency. October, 1898, 
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Chart XI. Monument to William Ferrel. . 
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William Ferrel, born January 29, 1817, died September 18, 1891. 


“ By lifelong devotion to astronomy, geodesy, and meteorology, he 
promoted science, benefitted mankind, and gained a high position 
among the philosophers of the world.” 
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